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ckaa MaTpuia», momemeHHoi B JIAH, t. 109, Ne 5, 1956 r., Ha crp. 902, crpoxa 8 
CHH3Y 


Haneyatano CnefzyeT wuTaTb 


k) iACk)¢ ia(k) 
psi (t) = Dy ASpe*si * ps; (t) ~ Dy Aspe’*si . 
h R 


B cratse 3. ® HMcaueuKo «Mero TpakcnnaHTayHH 3HroT B H3yueHHH elicTBH 
PeHTTeHOBCKHX My¥eH Ha SMOpHOreHes MJIeKONUTAWULAX», MoMeneHHOH B JIAH, T. 110, Ne! 
1956 r., B Ta6n. 1 Bropylo cTpoKy culenyeT WHTAaTD: O6.uy4. 3apozbiH B HeOOmy4y. camKt 


B cratbe B. JI. Tanbpose wu E. Jl. ©pauKesuy «Meron nonnoro yaapa 
oueHka CpOACTBa MONeKyJI K NpoToHy», momeujenHonw B JTAH, vt. 411, Ne 2, 1956 r.: 


Haneyatano CnenyerT untatTp 
Crp. 376, crpoxa 6 cHusy = C2H*C2Hg == C.H, + C.Hs 
Crp. 378, nogmucb K puc. 1, crpoxa 3 H.S* + H,O+ H2S*+ + H,O 
Crp. 378, nognucb kK puc. 1, crpoxa 4 H.O + H,O H,O+ + H,O 
Ctp. 378, crpoka 20 cHus3y II x IV Illu V 
Crp. 378, ctpoxa 11 cHusy Hlasnenue HsO0 Hlapnenve HO 
T-03196 Tlognucano Kk neyatu 3/V 1957 r. Tupax 5900 9xs. Saxed 128 


®opmat 6ymaru 70 X1081/4,. By. a. 71/, Tew. a. 20,554+7 pea. Yu.-u3n. a. 20, 


2-4 Tunorpapua Vsyatenpctaa AKanemun Hayk CCCP. Mocksa, Ily6uucxuii nep., 4 


Aonraagn Akaygemun Hayrk CCCP 
1957. Tom 113, Ne 3 


MATEMATHKA 


B. A. AHJPYHAKHEBHY 


K TEOPHH PAXHKAJIOB ACCOLLMATHBHbIX KOJIEUW 


(IT pedcmaezeno axademuxom A. H. Koamozopossim 25 X 1956) 


B pa6orax A. T. Kypoma u Amutcypa (1°) naliqen akcuomaTuyeckHit noz- 
I K NOHATHIO paquKala KOJIbIa; STAM NOJIO%KeHO Hayao OOMLeH TeopuH pa- 
Hkanos. Hactosujad padora nocBxmena JalbHeliemy NOcTpoeHHio oOmeli 

PHA paUKaJIOB, MpeHMYLIeCTBeEHHO JIA Ksacca aCCOWMaTHBHbIX KOveL. 

PaccmoTpuM payuKal * R, YyOBNeTBOPAIONIMH YycCJIOBHIO 

mB BCAKHH HRean RpahunKanbHOro KOAbMAa, eCCTL 
pawuKkKanmbuHoe KOIHLO. 

Kak o6pmgHO, KombuO K Ha30BeM NOANPAMO HEPpa3sI0XKUMBM, 
1H TlepeceyeuHe BCeX ero HeHYJICBbIX HeasIOB ECTb HEHYJeBOH HUeaI— cepAue- 
Ha K. 

Jlerko N0Ka3aTb, 4YTO ECM paquKan R yqoBmeTBopsert ycsoButo I, To Knacc 
€X MOJMpAMO Hepa3JIOKHMBIX KOMel c R-pasuKasbHOH CepAWeBHHOH ompe- 
jideT BEPXHHM paquKas B CMbICMe Kypoua (ompeyesenue BepxHero payuKasa 
iB ()). 
Ilyctb R — anne paqukan. Paqukal Q Has0BeM JONOMHUTeEAbHBIM 
R, ecu OH ABAAeTCA HAHOOJbIUIAM Cpe BCeX PaHKaJIOB, HMCIOWX B OO0OM 
mbue K HyJlepoe mepeceyenuve c R (B cayyae, Kora TakOBOH cymecTByer). 
MIOMHUTeIbHDIH K R pagquKan GyfeT OS03HayaTECA Yepes R’, 

Teopema 1. Ecau paduxaa R ydoeaemsopaem ycaosuro 1, mo cyuecmeyem 
MOAHUMEeAbHOLL K Hemy paduKan R’, npurem R' ecmo eepxnuti paduKaa, onpede- 
lemblii KAACCOM 6CeEX NOONPAMO HEpasno dncuUmMbIX KONeY C R-paduKaAronou cepdye- 
Holl. R’-paduKanbHole KOAbYa— IMO 6 Mo4HocmuU CuUAbHO R-noaynpocmole 
Aoyua**. 

Paqukan R, yaoBmeTBopsioului ycnosuio I, Ha30BeM Ha AHH Ib O- 
>HTHBIM PauUKaTOM, eCH B UOO0M KOUbIe K ero R-paqukal co- 
PXKUT BCe HHJI_MOTeHTHBIe Heamb U3 K. 

- Pagukaa R, yAoBeTBOp AION YCOBHIO ], Hasz0BeMI1O AU REMNOTeCHT- 
BIM pawquKaJaomM, ecau m1000H ugean R-paduKasbHOrO KOuIblla HeM- 
‘TeHTCH. 

Hanomuum, uro Konpuo K ua3pipaercaA IE PBUUHEIM (4), eCIM HB 
B =0, rae A uv B — ugeanst BK, caegyer m0 MeHbIUeH Mepe OHO H3 pa- 
ucts A =O unu B =O. Kak o6nruno, m0q aHHyanTopom A* ugeana A 
IIPOW3BOJIbHOM KOJIbUe K OyeM NOHMMaTb Heal, COCTOAIMIHH M3 BCeX TAaKHX 
leMeHTOB x Kombua K, uro Ax =xA =O. Kak o6pyuno, anreOpanyeckHMH 
OlicTBaMH OyJeM CUHTATb JIMUIb Te, KOTOPbIe He MCHAIOTCA IPH H3OMOPHBIX 
oOpaxkeHHAX. 

PaccmMorTpuM Terepb Klacc aCCOMMaTHBHBIX KOJEL, o6aarolluxX HEKOTOPbIM 
IreOpavyecKHM CBOMCTBOM o, HJIH KOpoue, o-KOVIell. Mgean P mpou3Bo/bHOoro 


iptta K wa30BeM o-Hyeamom, ecm cpaktop-Kompio K = K/P ecTb Henyaje- 
e o-KOVJIbILO. 


* 3yecb H JaJlee pakuKan MOHMMaeTCA B CMbICAe HaHOouee obulero ONpeseIeHHA STOTO MOHSA- 


4, JiawHoro B pa6ote (1). x ¥ 
** Konpao K Ha30BeM CHJIbHO R-MOJIYMpOCTHIM, eCJIM BCAKHH ero TOMOMOPOHbIH OOpa3s ecTb 
nowympoctoe Koubuo. CM, TakxKe onpeeseHHe 7.2 4 Teopemy 7.1 B pa6ore (°). 
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Knacc o-kojel, Ha30BeM CHe€WHATbBHBIM KMAaACCOM KOJWJeg 
eCIH CBOHCTBO o YOBJeTBOPAeT CJIeQYIOWMM YCJIOBHAM: ; 

II, 1. Bea xoe’ ckKoAbno ECTy Wepsei ta oc, oes 

II, 2. JIw6om% HeHynmeBOH Heat oKONbEMNA CCTH 
KOJbLO. 

Il,3. Beaxkoe pacmupeuue KHeHYAECBOrO GKON Bm 
AecTbhbpacmupenueero aHHyaAanTOpaA BK op nOM 
IH HEKOTOpPOrO okKOubMa. 

Ilyctp B — ufean B kombue A u A — ufean.B Koubue K. OOosHa4HM 
pes B : A copokymHocTb Bcex Takux x u3 K, uro Ax C B, xA C B. | 

Kmacc o-Konel, Tora HW TOMbKO Tora OyeT CNeMMaIbHbIM KJaCCOM KOJeL 
KOra BbIMOJHeHbI CeAyIOulHe YCJIOBHA: 


III, il. Ecau ongean PxronbunakK ne COReC Pp KUT Wem 
KOM Hfeana A, TO (P A) > AvP 
II,2. Ecau ougean Pkonbua Kune coqxepxKuUT ed 


KoMugeanaA,To PHAABAACTCAHOMAeCAAOM BKOULSME 

III,3. Econ Pyp—scugean 2 Konbune A, rae A—uUZoe 
KOoIbna.'K;j PoP, pA ects on Te an” BAA AT pr aicniae 
ea(Py: AMA. 

Ec Kslacc o-KOvIell ABJIACTCA CNeWHaJIbHbIM KJIaCCOM KOJIell, TO COOTBE 
CTBYIOWHe G-HJealbl Ha30BeEM CNe WHA bBHDIMH HeasamH. 

Beakui cnelvabHbli Klacc Koel ompeyeineT BepXHHH payuKas; 93T9 
paqukal Has0oBeM CNeUHAIbHBM pakuKaaom. Chena 
paukabHble KObIIa— 3TO KOJIbUa, He OTOOPaxatollvecA FOMOMOPHO Fi 
HeHYJIeBbI€ KOJIbIa H3 WaHHOTO CielWMabHOTO KylaCCa KOJI€, T. €. KOJIbI 
6e3 cnellHaJIbHbIX Heaton. Bceakul cneWMasibHbIM paqukan R aBAeTcCA Ha 
HHJIBMOTCHTHbIM pajlMKaJIOM, MpHuem R ecTb NepeceyeHHe BCeX CNeMUHaJIbHb 
HeaslOB KOJIbua. OcTaeTcA OTKPbITbIM BOTIpoc: OyeT JH BCAKHH Ha]HHJIb 
MOTCHTHbIA = pafWKaJl, B YaCTHOCTH JIOKaIbHO HUJbIOTCHTHDIM paluKa, 
Jlesuukoro (5), cnelMasbHbIM payMuKasioM. CnelvabHO MOJsJyMpoctTple KOJIb 
1a — 9TO NOANPAMbIe€ CYMMbI KOJIeLL H3 COOTBETCTBYIOMerO CHelMasIbHOrO KwJac 
ca Kouel. f 

Teopema 2. Kaacc ecex nodnpaAmo nepa3noncumolx KONeu C o- 
menHMHol cepouesuHotl, OOnadarnell NPOUZBOAbHOIM, HO (PUKCUPOGAHHOLM ANee 
pauueckum ceolicmeom ©, eCMb CheyuaAbHolll KAACC KONeY. 

ipa paqukana R u S Ha30BeM B3AMUMHO JONOMHUTeCAbBHBIM 
ecld cyujecTBy1oT R’ wu S’, npnwuem S = R’ uw R =S’. Ecnu R uS B3auM 
RONONHHTeNS HB, TO. R= (R))v—'R"” HS = (’)! SS", 

Paquka R Ha30BeM ABOHCTBEHHBIM, ecm cymectByioT R’ u R" 
npuyem R = R", tT. e. ecmw Ru R’ B3aHMHO JONOJHMTEIbHEI. : 

Teopema 3. Ecau R — npouséeorbvoli HaOKHUANOMeHMAoL (nodUdemNo 
MeHMAolli) paduKaa, mo cywecmeytom R’ u R’, npuuem R’ u R" esaumno Conor 
HUmMeAbHOL, R’ ecb OsoticmeeHHolli NOOUdemnomeHMHol paduKkan, a R” — Oeotl 
CMé6eHHOI CneyuanrbHoli paduKkan. R” seanemca HaumeHoiUUM OéBolicmeeHHolA 
paduKaaom, codep acauum R. . 

SameTuM, 4TO ecuH R NpoOnsBOUbHbIM HaQHWIbMOTeHTHBIM HAM TO_UAeMNO 
TCHTHBIM’ PawuKa, TO BCe NOMIPAMO Hepa3sIOXKUMbIe KOJIbUa pasOuBaloTcCH He 
ABa KlaCca: KNaCC MOANPAMO HepasJIOXKUMbIX KONE, C R-paqukKabuok cepAue 
BHHOHM H KJlaCc NOANPAMO Hepas/1O2%KMMBIX Kove c R-nowynpoctos (R/-payukaJb 
HOM) CepAWeBHHOH; 06a STH KaCCa OMpeeIAIOT, COOTBETCTBEHHO, BepXHHe payy 
KaJIbl R’ wR". Tlostomy HaQHMAbNOTeHTHbI (MOAMAeMNOTeHTHEIM) paguKan J 
OyAeT ABOHCTBEHHBIM TOFa H TOKO TOra, KOra OH ABJIAETCA BEPXHHM palu 
KaJIOM, ONPeeJIMeMBIM KJ1aCCOM BCeX NOMNPAMO HepasNOXKUMBIX KOJIe, ¢ R-10 
JyNpocToh cepyueBuHoH. 

Ecum R— Tpon3BoJIbHbl Hau IbMOTeHTHBI (TOAMAEMNOTeHTHBIM) pag 
Kal, TO NOAMPAMO HepasJIOKMMbIe KONbUa c R-nomynpoctok (R-payuKadb 
HOM) CepAWeBHHO — STO NOANPAMO HepasOKUMBIC KOMbILa C HeMNOTeHTHO! 
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QUCBHHOM, OO/ajaoluel avreOpanyeckuMm cBolicTBoM ®%, Te 9 — CBOLCTBO 
bila ObiTh R-osynpoctim (R-payuKasbHyi). 
Mmeer mecto cueqyioulaa Teopema JBoiicTBeHHOCTH AIA payuKaJos. 
Teopema A. ITycm’ Mg — Kaace ecex nodnpamo nepasadocumolx KOANCL, C 
mnomenmuHou cepdyecunoli, O6aadaroweli NPOUZCOALHLLM, HO QPuUKCU POBAHHbIM 
2Opauueckum ceolicmeom e, a My — Kaace ecex ocmanonolx noonpsmo He- 
Noncumelx KoAey. Toeda Kaaccot Me u Mz onpedeasiom, cooméeemcmeéeeHHo, 
cnue paduKanol Re ERS npurem Ro uU RF 63aUMKO OonoaHUMeArvHoL; 
ecme OeoticmeeHnouit cheyuanoHollt padukan, a Ry — Oeolicmeennoiti nod- 
mMnOMeHMHbIL paduKaA. OnucaHHelm cnoco6om  noayuaromca ece deotl- 
HHole HAOHUALNOMEHMHole U NOOUeMNOMeNMAbIe paduKaaol. 
3aMeTuM, 4TO paquka RZ ecTb mepeceyenne Bcex TAaKHXx HeasIOB KOVJIbILA, 
TOP-KOJbia MO KOTOPBIM CyTb NOAMpAMO HepasoxKUMbIe C Ry-paquKanb- 
cepAWeBHHO!. 
Teopema 9. JTycms R— Oannoui nadHuasnomenmnoitt paduxaa uK— 
9HO R-noaynpocmoe Konoyo. Ecau axxyaamopol ecex makux udeanoe U3 
akmop-Korcya no Komopeim cymb HeAYynesole nodnpsamo He Pa3AooCumMobLe 
64a, OMAULHEL OM HYAR, mo K ecto OucKpemnaa npAmaa cymma npo- 
IX KONEY, NPUNACACIHCALYUX NOOXOOKIUEMY CheYUAALHOMY KaAQCCY KOAeY. 
JQMHO, BCAKAA OucKpemHaA npAMaA CyMMa Npocmblx KOAeY, npunadae- 
ux OaHHOMY CneYyuaabHomy Kaaccy Koaey M, ecmo cuaoHo R-noaynpo- 
% KONGYO, 20e R—cneyuaronolii paduKaa, onpedeanemolti kaaccom M *. 
Cmeqctrseue. Ecau B cumbHo R-nonynpoctom konpue K, rae R — cne- 
JIbHbIM pawKaJl, AHHYJIATOP BCAKOFO cnelMabHOTO Heana OTAMYeH OT 
Id, TO K ecTb QUCKpeTHad TIpaMas CyMMa MIPOCTbIX KONE, NpHHaexKaulux 
'TBETCTBYIOINEMY CIelHaIbHOMY KJlaccy Koel. 
Kuaccbl NepBHYNbIX KOJIeL, IPHMHTHBHBIX Kose (*), MpOCTHIX KOVIeL, C eqH- 
eM ABJIAIOTCA ClelMasIbHBIMH KJlaccaMH KOvlell. Onpegessnemple UMM cneLH- 
HbIC PafUKJIbI ABJIAIOTCA, COOTBETCTBEHHO, PaguKasamu: Bapa — Makxkoa 
»*), Jxeko6cona (°), BpayHa — Maxkoa u Ceraua (°,!°). Pagqukan Bopa— 
KOA Rm HE ABJIACTCA JBOHCTBCHHbIM CII€lWHasbHbIM payuKasom. B cusy 


rr at / 
pempr 3, cyulecTByIoT Rm H Rm. Rm €CTb B TOUHOCTH HaCJIeqCTBeHHO Hemmo- 


THB (f-perynapubili) pagukan Bagpa (1), a Rm CyleT HOBBIM ABOlicTBeH- 
CHeWUMaJIbHbIM paquKaoM. Mbp ero Ha30BeEM AHTHNPOCTHIM pau- 
mom (!*). AntunmpocTtoH pagqukan ecTb BepXHHH paguKas, onpeyensemblii 
CCOM BCeX TOANPAMO Hepa3JIOKHMBIX KOJIel] C HAeCMMOTeEHTHOH cepyle- 
OH, a paqukan Buspa ecTb BepXHHH payuKan, ompeyensaemblli KmaccoM 
X NOANPAMO HepasJIORKUMBIX KOJIeL, C HHJIbMOTeCHTHOH cepAueBHHOH. PaguKan 
da — MakKoaA eCTb HaHMeHbINHH HaHHJIbIOTeHTHbIM payukaJl, B TO BpeMA 
{ AHTHIpOCTOH paukKasl ABJIA€TCA HAHMECHbUIHM J{BOHCTBeCHHbIM Haj{HHJIb- 
CHTHBIM PagWKaJiIoM. OctaeTCA OTKPbITbIM BOMpoc: OyAeT mH payqukan JKe- 
jCOHA J[BOHCTBEHHEIM payuKasiomM? Payukan BpayHa — Maxxos wu Cerasa 
If€TCH J[BOHCTBEHHBIM CII€WHaJIbHbIM PaqHKaJIOM. 
JlerKo loKa3aTb, 4TO Ksacc BCeX KOsel, Oe3 AeHTeNeH HYJIA ECTb CielHaIb- 
f Kjacc Komey. Onpeyensembit STHM KmaccoM clelMasibubld paquKkan N 
b TlepeceyeHve BCeX BMONHE MpOCTbIxX ** HeasIOB KOJIbILa H COePXKUT BCe ero 
Tb-aleMenTbI. N-paquKasbHble KOJIbIa Has0BeM OOOOMECHHEIMH 
(Jib-KOJbILaMMH; B KOMMYTATHBHOM CJlydae — 3TO B TOUHOCTH HHJIb- 
ma. N-noutynmpoctsie Kouba — STO MOMMPAMbIe CYMMBI KOJel Oe3 AemuTeTel 
nA. [lonHble MaTpH4HbIe KOsbIa Hay Te1aMH, a TakxKe Tea OOpasyI0T KWAaCCbl 
IMaJIbHBIX Kose. Ilone u3 JBYX 93CMeHTOB OOpasyeT CielMaJIbHbIl 
acc «KOWIell. PaccMoTpHM OnpefeneMbld STHM KJIACCOM {BOMCTBCHHBI 


: A) vo , , 
IMAIbHEI paguKan Ry WU JONOMHHTeM_HbIM K HeMy paqukan Ry. Ry-pa- 


* Econ K — quckperuad MpamMad CyMMa MIpoOcTbIxX KOJIell, TO, OYCBHAHO, aHHYJATOp J10- 


O ueana B=- K ecTb HeHnyJieBol ufeat. 
** Vnean P wagbiBaeTca BNOMHE MpPOCTHIM, ecaH u3 ab==0(P) caexyer mu60 a= 0(P), 


o b= 0 (P). 
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JMKaJIbHble KOJIbIa — 9TO B TOYUHOCTH OywleBbI KOJIbUAa, T. €. KObILa, B KOTO} 
JIA OOOTO SCMeHTA A CIPaBeAIHBO PaBeHCTBO a® =a. Takum OOpasom, B ac 
UMaTHBHbIX KOJIbUaX ONpeyqeleH Oy 1€B pau K aM —9TO JBOHCTBEHE 
NOAUAEMNOTeHTHBIM Paqukad. 

B HegqaByo ony6aHkKoBaHHOK padote Tongu (1°) nomyyeH PAA pesyubTat 
OTHOCAIIMXCA K BOMpocy O06 eMHCTBCHHOCTH MpeACTaBJIeHHA Nosympoci 
Kose, J>KeKOOcOHa B BUC NOANIPAMOM CyMMbI IPMMHTHBHbIX Kove. Ana 
THUHbIC Pe3yJIbTATbI HMEIOT MECTO H JIA JOObIX CNEMHAJIbHO OJ YNPOCTHIX KOI 
Tak KaK B yKa3aHHOM paOoTe HCMOJb3YeTCA JHUIb TO OOCTOATEJIBCTBO, YTO KJ. 
NPHMHTHBHBIX KOJI CCTb CMeWMasibHbIH Kmacc Koel. 


MockoBckHi XHMUKO-TeXHOJOrHyecKHH Tlocrynuso 
uuctTuTyT um. JJ. HW. Mexyeneepa 24 V 1956 
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Hoxrnaann Arkayemun Hayk CCCP 
1957. Tom 113, N 3 


MATEMATHKA 
A. Jl. PEPOHHAMYC 


-PABHOCXOAMMOCTH PA3JIOKEHHH ®YPbE—4EBBILIEBA HU 
MAKJIOPEHA AHAJIMTHYECKHX ®YHKUMM KJIACCA A, 


(ITpedcmasaexo axademuxom B. H. Cmupnossim 6 X 1956) 


Tlycrb mMuoroynenst {Pp (Z)} OpTOHOpMasbHBI Ha eQHHMUHO! OKpy2KHOCTH 
=e'® oTHOCHTembHO Beca p(8)>0, mpuyem Igp(6)EL,; nycrs bynKunA 
2) B oOmacTu |z|<(1 peryasnpna, mpuyem f(z) 6H, u f (z)/«(z)€ Ho, rae 
2m 


n(z) = exp{— | +2 tgp (oath, |z/<1; (1) 


ef? __2 
0 
O3HauHM Yepes Sy(f; 2), on (f; 2) YACTHYHbIe CyMMbI pa3Jiox%KeHui byHKuHH 
z) B pay Dypbe — YeCpuuesa no opToroHasbHbIM MHOroWIeHaM {P» (z)} H 
pasa Maxksopena, T. e. 10 MHOroUeHam {2*}: 


Sa(f; 2) = y CrP p(2), Ch = =| f (e!) Px (e) p (8) do; 
k=0 ~ 0 
(2) 


n an 
(fi 2=S U2 t= a \ Fei) en edd, 
2 


k=0 0 


V3 peex TeopeM O CXOJHMOCTH pa3yIOxKeHHH Pyppe — UeG6bnuepa Han- 
JbWHH HHTepec MpescTaBsAeT TeopeMa O paBHOMePpHOH paBHOCXOJMMOCTH 
asmoKeHuH Dyppe— Uebnepa u Makuiopena, T. e. ycuOBHA, IPH KOTO- 
JX CUpaBeAHBO TipeyesbHOe COOTHOMeHHe 


lim {5n(fi €) — on (fs e)} = 0 (3) 


\BHOMepHO BHYTPpH HeKoToporo oTpesKa [«, 6] C[0, 2x]. 

 Teopema. IJycme eec p(8) Ha ompeske [«, B] oepanuueH cHUsY noso- 
TUMeAbHOIM 4UCAOM WU HNenpepoleeH C mOOYAeM Henpepolenocmu w(d; p), 
Joenemeopsiowum ycaoeuro Junu — JIlunuuya 


ANS 
03; p)<C(lez) > 1>2 (4) 
yom pynKyun f(z) umeem @0 ecex mouKax Oyeu [ei*, e'8] oepanuxennole 
IOUAAbNbIE epaHUu4Hole sNHadcHUuA; moeda ycaogue lim {e,lgn}=0, ede 
n+ CO 

— ; ; * = 4 

|Pn(e)—2(e")|<en,  Palz)= z"P (=), aty<i<b—%, (5) 
cmamouno Onn pasNHomepHot cxodumocmu (3) Ha ompesKe [x + 4’, B—4’], 
7 *. 
z * Jina "joKasaTenbcTBa TeOpeMbl AOCTATOUHO TIPHMCHHTb paccyxKAeHHe T. Cere 


), §§ 13.3, 18.7) c cooTBeTCTBYIOMLHMH OOOOWCHHAMH H BHAOMSMeCHeCHHAMH. 
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TakuM oOOpa30M, JIA paBHOMepHOH paBHOCXOAMMOCTH IPH yKa3aHHbl 


YCJIOBHAX JOCTaTOUHO CyllecTBOBaHHe acumMNTOTHYecKOH dopmyubl (5) c Oi 
+e 1 
TPelIHOCTbIO &, = oles, ). 


YcuIOBHA, HaJIO*KeHHbIe Ha Bec p(O) 
OleHKa LA ey 


Ha oTpesxe [0,2 7] Ha oTpe3xke [a, 8] 


4 ; aos (= ) (=: 4 )4 
P(O)<M5@ Eli © (6;p)<C (Ie) | Cima\ 3 1g Pp) + Coes n’? Vp 


+ Cs (ign)? wan 


* Goel a 
a OV a(t; +) + 6 (en 
4 ie 14 
I] POM 6 EL, ® TO Xe, Cia, (=: lg p + Cro = : 5) 
ee +C (Ig ny 


4 il - 
III O0<m<p (8) @ TO xe, Cros (Flee )+Cooe(= 3) 
Vee + C3 (lg n)?-* nan 


= Vo(4 sp) +Cs (Ig nj 


‘ 


4 = fl . 
IV p (9) EL,, ® TO %*e, Cy or (= : Vp ) + Cro = le p)t 
fl 2—¥ 
p (0) EL,’, res + C3 (lg n) HJM 
db 4 4 \ a 
phpeti-rt Ca) or (5p) + Ca(lgn? a 
V lim I (8) =0 ® TO x*Ke, aV a(t + C. (lg ny- 
§> 0 y>2 n 


B taOsMue cBeqeHbI HaliqeHHple Hamu 5 ycOBHi, KaxKqoe M3 KOTODPbIX 
HOCTATOUHO IA CYULeCTBOBAHHA aACHMMNTOTHYeCKOH opMyvibl (5), eC TOMbKO 
BeC OrpaHH¥eH CHH3y MOJIOXKHTeIbHDIM YHCJIOM HM HeNpepbIBeH Ha OTpe3ke 
[x, 8]; wepes ow, (3; 9) O603Ha¥eH MHTerpasbHblit MOJy/b HeMpepbIBHOCTH 
dbyukunu 9(8) B Merpuke npoctpauctsa L,, r>1; uepes J (8) oOosHayeHa 
BeslM4HHa * 

27 


; 1 ( [p(O+h)—p)| nl. 
I()= su {ag ) PEO PON ash ; (6, 
OO wate seo mam mo 
B NocJeqHel rpatbe yKa3aHbl OWeCHKH MOrpellHOCTH Ep. 
Tlocrynuao 
4 X 1956 


UHMTHPOBAHHASA JIATEPATYPA 


1G. Szegé, Orthogonal Polynomials, N. Y., 19389. 2G. Freu d, Acta Math 
Acad. Sci. Hung., 5, Ne 3—4 (1954). 


* Ee MoxKHO ObIIO Obl Ha3BaTb B3BCLICHHEIM MHTerpasbHBIM MOLyNeM HenpepbiIBHOCTH 
Beca p (0) B metpuke npoctpauctsa Ly; ona BepBple BBegena F. @palizom (?). 


492 


Jloxnayn Akanwemuu nayrx CCCP 
1957. Tom 4113, Ne 3 


MATEMATHKA 
M. A. EBIPA®OB u A. Jl. COJIOBbEB 


Ob OJHOM OBLUEM KPHTEPHH BA3HCA 


(iIpeccmasaexo axademuxom A, H, Konmozoposeim 12 X 1956) 
Cxakem, 4TO CHcTeMa dyHKUHH 
EN A hie koh (Fe A (8) a (Py 7 lO ea Wg (1) 


FyJApHbIxX B OOacTH G, oOpasyer Oasuc B O6NacTH G; CG, ecaH moan 
HKUHA f(z), perysapHad B Gy, MpefcTaBsaeTcH B 9TOM OONACTH paBHO- 
‘PHO CXOJALLUMCA pAOM 


Fey Drawc@), 
n=0 


\MYeM 9TO IipescTaBuleHHe eMHHCTBeHHO. 
Teopema 1. I]ycmb 3adana cucmema (1), ede gynkyuu on (z) peey- 
pHol @ Kpyee|z|<(R u exympu amoeo Kpyea He OOpawarwmcna 6 HYAb. 


Sanuwuem cucmemy (1) 6 dopme 


Uplejp— 2 e ne, 


e dynkyuu h,(Z) peeyaapHol @ Kpyee | z|<R. 
Beedem o6o03Hauenuan 


dn (2) — Ana (2) = An(2) = Dy Annz*, No (2) = bo (2); 


=1 


- . (2) 
AX (r) = Dd} |Anlr®, In (r) = Dd) AR). 
h=1 h=0 
. Ecau dynkyuu ip (Z) yooeraemeopsiom ycarosuto 
| aioe 
rane ex 0 npu aobom r< R, (3) 


n+co nh 


0 cucmema (1) o6pasyem 6asuc 6 Kpyee |z|<R. 


co 

| Tloxa3atembcrTsBo. Ilyctb f(z) = >) Cn2" — TIpOusBOJIbHaA (pyHKUMA, 
n=0 

eryapHas B Kpyre | z | <_R. Hamuumiem pa3soxenne 


co 
f (2) = Dd) anzre*n, 

n=0 
Vis storo dopMaspHoro Tox AecTBa, CpaBHWBaA KOSPPHUMeHTHI TPH O[M- 
IAKOBbIX CTeMeHAX Z, MOXKHO MOJYYHTh KOHEYHbIe PeKyPPeHTHBIe COOTHOIIEC- 
IMA, U3 KOTOPBIX MOCNe{OBAaTebHO (HM MPHTOM eC MHCTBEHHBIM OOpasom) Orlpe- 

[@IAIOTCA UHCIA Ap. 
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B cumy ycuoBua (3) 
. n 

lim V |2°en(z)|=[z1, [2/<R; 

n> 
nosToMy AWA woKasaTesbCcTBa TeEOPeMbI JOCTATOUHO NOKa3aTb, ATO 
—— tv —s 1 
lim V jan|<z- 
n> © 


BpeyleM 4HCa Ap, KAK KOIPPHUMEHTHI pAya 


h-1 . 
f (2) = Dy Qnnz"ePnl) + Dd) Annz"”eAal?), 
n=0 n=k 


HertpyqHO MpoBepuTb, YTO cBOcTBO. cHcTeMbI (1) ObITb Oa3HCOM B KpyI 
[z|<c R He HapyliuTca, CCIM MbI H3MCHHM KOHeUHOe 4YHCIO PYHKUHH Op 
(coxpaHAA, KOHEUHO, YCJIOBHA: o,(Z) peryapHb! mpuH | z|<R u o,(0)=1 
Tlostomy Hall pay cxOquTCH B TOM ®e kKpyre, Tye CXOMHTCA pH 


D) Ganz” = f (2) e*n, T. e. npn | z| <R. 
n=0 


SaMeTHM, UTO App =A, IPH NA+ 1, Tak Kak KOSpPuUveHTH Ay, 3aBH 
CAT TOJIbKO OT NlepBbIX 7 (PYHKUHH Ay (Z), Ay (Z),-~- Ant (Z)- 
Hamnuuem Ba TOxecTBAa: 


rome 


R=1 0 
fF (2) = Dy anzre nl) (> Anpz" \e-rnle, 


n=0 n=k 
k=1 oO 
f (z) == > Anz"e—ni2) a (> an, oye” Jemnae 
n=0 n=k 


CpaBuuBasd ux, Mowyyaem 


leo) @ 
> anc = (> Aa ea ) eAr(2), (4) 


n=k n=k 


TlokaxkeM, TO MO060€ Ank = Anz (Aij; Cm) ecTb MHOrouneH oT Aj, u C 
C HOJOKUTEIbHBIMM KoOsppwuMeHTaMH. J[oKa3aTeIbCTBO BeeM HHAyKUMeH 1 
uHyekcy R. 
oO 


3) ana” = jem, 


n=0 


TaK YTO JIA YHCCJ Ang STO YTBEPXKNeHHe BepHo. Ilyctb OHO CilpaBe].IHB 


WIA YHCEM An,p—y. Tora v3 TomwectBa (4) cleqyeT, 4TO OHO cnpaBeqIMBO 
WM JIA YACEM App. 


; 
IIpeqnosoxuM Telepb, YTO BCe KOISPPHIMEHTHI Cm HU Aj; HEOTPHUaTeAbHbI. 


Torga Bce Ayn > 0. 
O6o03HauHM 


paca Ee >, Cane”: . 

n=k : 

V3 (4) cnegyer, uto 

Fr (2) << Fr—a (2) eAn®), (5) 

re CHMBO < OsHayaeT, 4TO px, CTOMMMM CileBa, MaxKOpupyerca paqoOM, 


CTOAIJUM CiipaBa, T. €. KOIPPHUHeHTbI NeBOrO paAya He MpeBocxosAaT cooT- 
BETCTBYIOINMX KOS PHUMeHTOB MpaBoro psa. 
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4 


dz (5) cpasy «xe cnegyer, uT0 


fn (Z) << e*n!2)f (2), 
fa norzyyaem 
Ap(z) AR) . 
4 k k 
Onk SAnk = 2Qxi ahd dz< : sak i¢)- 
ij—=r<R * a 


CH TEMEPb Cy, U Ai; — 1po“3Bo0abHBIe KOMIIJICKCHBI€ YHCJia, TO 


; . eet 
nr (ij, Cm) |< nr (| Aiz|; \em |) <——— My (r), 
Tr 
M, (r) — py Ft 
m=0 
B sacruoctu, 
1,(r) 

4 ani <Mo(r) >» 1<R. (6) 


Ws storo HepapenctBa cneqyer, uTO 


n 
Cpa 4 
lim VY |@n|\<—; 


i- @- 


yaa, B cuny npousBosbHocTa r< R, 


Teopema joka3aua. 
Sameuauue |. Teopema | 6yger cnpapeymupa uM B TOM C.lyyae, Korya 
amKOM Kpyre|z|<r<_R snub KoHedHOe UnCHO yHKUMH ©, (Zz) MMeeT 

, TaK KaK MbI BCerfa MOXKEM H3MCHHTb PYHKILHH, HMeIOllve HYM pH 
<r (mon0KHB, HanpHMep, 9,(z)=1), He Hapyllad cBOHCTBa CHCTeMBI 
6biTb Ga3ucom B Kpyre |z{|<(R 
Sameuauue 2. Moxxo noKa3zatTb, To ecu | z | < R—HanOonpumi 
, B KOTOPOM BBINOJHAIOTCA YCOBHA TeopeMbI 1 (ocmadneHHBIe 3aMeqa- 
em 1), TO Ipu 3aqaHHpIx dyHKUHAX A‘ (r) cymectByet cuctema (1), Ko- 
pad B Kpyre |z|<_R-+e« upu mo6om = >0 yxe He oOpasyer Oa3uca. 
Sameuauue 3. Hepapenctso (6) He 3aBHCHT OT ycOBHA (3) H MMeeT 
(MBEPCaJIbHbIM XapaktTep. 

Viz teopempr | 6e3 Tpyya clezyioT: 

Teopema 2. I/]ycmb 3adana cucmema 


tty (2) = 0" (2) dn (Zz), de OO) H1y n=O, lowe, (7) 


eu(z)=2z+...— @yxkyus, peeyaapHas u oOnOAUCMHAA @ OOHOCeASZHOL 
gacmu G, komopan omo6paxcaemca gynkyued u (2) Ha Kpye C yeHmpom 6 
wane. PynKyUL v,(Z) peeyanpHol 6 oOaacmu G u Ha KaxdoM 3amMKHYyMOM 
toncecmee ECG auis KoHeunoe uucao amux dyxKyut umeem nyau. O6o- 
a4um 


= ae he 
i (E) = bs max | In Ee (2) 


h=he 


Cc G—s3amKkaymoe mxonecmeo, k, = k, (E)). 
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Ecau 


1, (E) 


lim =0 Osa atobozeo E cG, 


n> CO 


, ; \ : 
mo cucmema (7) o6pasyem 6asuc @ obaacmu G. 
Teopema 3. Ecau 6 meopeme | ycaoeue (3) sameHume ycaoeuem 


a ee) 
lim ee Sin L(r), 


n> © 


mo cucmema (1) 6ydem obpasoeeieame basuc 6 Kpyee 


| z | elle <p, 
20e 
vesrmax |P3 (2a 
ese sup re—), veils (7) == tim eae ee ee 
r<R n> co iC; 


PaccMOTpHM HeCKOJbKO IIpHMepOB NpHMeHeHHA STHX TeOPeM. 
L. Ug (ZY 2"0 (2) er. 
IIpeqnovioxuM, 4TO 


yh oa One 


k=0 


B stom cayyae cuctema oOpa3yer 6a3uc B Kpyre | z|< ||, rae %- 
OM xKahwuu K Havasy HyJb (PyHKuHU ¢ (2). 


Zs tia (Z) =U) ee = 2 ee 
OnaTb TloTpeOyem, YTOOBI 


n 


D [Ae — daa | = 0 (0). 


k=0 


Torga cuctema (9) oOpasyer Oa3uc B oOacTu G, B KOTOpOH (yHKIUy 
u(Z) OHOMMCTHAa HM KOTOPad OTOOpaxKaeTcaA chyHKuMeH uw (Zz) Ha Kpyr Cc WeH 
poM B Hauase. 


3. Un (2) = 2"@*a(z), 9 (0) = 1. (1 


IlycTtb ONATD 
n 


Dd) |x — Aaa] = 0 (1). 


k=0 


Torga cucrema Oyyer oOpasoBpiBaTb Oa3suc B_ xpyre | z |< | a 
(x, — OmmKalWMH K Hayaly HYb (pyHKUHN (2). 

Iloctrynuso 

12 X 1956 


' 
: 


WMTMPOBAHHAH JIMNTEPATYPA 
1A. O. Teapgoug, Mcuncnenne koneunbix pasnoctelt, 1952. *%M. A. Esrpa 


dos, WH3s. AH CCCP, cep. matem., 18, 449 (1954). 3 A.W. MapKxywesBuu, Maren 
cOopu., 17 (59); 2, 211 (1945). 
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Jloxaane Akagemun nayx CCCP 
1957. Tom 113, M3 


MATEMATHKA 
H. H. KOBAHILOB 


JIAHEMYATO-TEOMETPHYUECKHM AHAJIOr 
TPHOPTOFOHAJIBHOM CHCTEMbI MOBEPXHOCTEM 


(ITpedcmaeaeno axademukom IT. C. Aanekcandpossim 3 1X 1956) 


|B cBoeM KjlaccHyecKOM Memyape uC) C. JIu Brepspie mpuued K dyHAamen- 
|bHOH aHaslOrHH Mexjy reoMetTpueli yeTbipexmMepHoro sHHeliyaToro mpoctpan- 
ja, MOrpyXeHHOrO B TpeXMepHOe TOYeIHOe MpOCTpanCTBO, H Tak HasbIBaeMoil 
jue reometpuelt ccbep. OrmpaBradch OTUACTH OT STOFO OTKPbITHA, a OTUACTH 
focTosTesbHO, ©. Kaelin (7) B cBorO ouepetb YCTaHOBUN ONpejeJeHHbIM o6pa- 
| MOHHMaeMoe TOANeCTBO MEXAy JIMHeMYaTOH YTeomMeTpHell H KOHcopMHoOli 
| eTpHeH YeTbIpeXMepHOrO TOYeYHOrO MpocTpancTBa B reKcaccbepwyecKkHx 
|paunatax. B yacTwocTu, eMy yRanOcb MOCTPONTh YeTEIPEXKbI MHBOJIOTHB- 
2 CHCTeMy KOMIJICEKCOB KaK aHaJIOr YeTEIPeKAbI OPTOFOHAJIbHOM CHCTeMBI 
epXHOCTeli B YeTHIPeXMepHoOM MIpocTpanHcTse. A. M. Bacumpes (3) npnmes 
ITOH 2Ke€ CHCTeMe KOMIIJICKCOB, pela HeEMOCPpeACTBEHHO MeTOJOM BHELUHHX 
M Kaptaua 3ayjauy 06 ee OTHICKaHHH. 
a HacTOMmleH padoTe, B pasBHTHe CSOpMYJHPOBaHHbIX Bblue UAeH C. JIu 
. Kaelina, ycTaHaBHBaeTcs OnpeseseHHad Mapaedtb (qaiekasx, OHako, 
3 YTOOHI ObITh MOJHOH) MexK Ay TPHOPTOTOHAaJIbHbIMH CHCTeEMaMH TOBepx- 
reli TPEXMePHOTO TOYeYHOO MPOCTpaHCTBa H HEKOTOPbIMH NapTHKYJIAPHBbIMH 
[MJIeKcaMH Tp AMbIX JIMHHH UeTHIPeXMepHOrO JIHHeHYaTOrO MpocTpaHcTpa. 
MpueM K STOH Napasemu, peiad CeAYIOULyI0 YaCTHY1O, HO Iipe\CTaBJIAI0- 
9, OJHaKO, CAMOCTOATeJIBHBIM WHTepec s3ayayy. 
Uspectiio (, ®), UTO Ka*KAbIH M3 KOMIJICKCOB, BXOJALULUX B COCTAB YeTbIPeK ALI 
JOJOTHBHOLM CHCTeMbI, TDeMA CHOoco6amH pacnaqaeTcA Ha co’ KOHTpyeHuni 
ipokycul KOTOPbIX COBMAaaloT C TOUKAMH MPHKOCHOBEHHA COOTBETCTBYIOMX 
BHBIX* mOBep XHOCTeH KoMiuiekca. KakHmu CBONCTBAMI Oyqer o6saaTb OT- 
5HO B3ATHIM KOMIMJIeKC, pactajlaromulica Ha cot KOHTpyeHUMH, (oKycbl Ko- 
SIX COBMaaioT C TOUKAMH IIPHKOCHOBeHUA O WHOM Kakol-HHOyAb riaBHol 
I2PXHOCTH 9TOTO KOMIIIeKCa? 
|AaHouusupyx ompejleeHHbIM o6pa30M TeTpasAp, MbI IpHAeM K CJleqyrouseli 


A 


heme ypaBuenuli, ompesensatomux ABu2KeHHe 9TOrO TeTpasApa (*): 
13 +o, = 0, Ogi + On = ROd345 
m= set lO—MP+4) +0 +09(0—F)mt 


4 yqeey[( + 8)(P +5) — 1 — 389) (0 — J Ome 
bers [_o—3(? cate +6*) (Q—+)] 5 + 


+ oq [(t +09 (P +2) + O—F(@— a) or 
bis = pega — 130) (P — 5) FPO +z) foes + 


treme tm (P $604 em 


\H, T. 112, Ne 3 


o0= rE HL —p)(P—5) +0 +99(04 S\los+ 
[tl + 29(? — 7) 0-309 (0 +g) Joe 


“4 
oy = — Og =— + Bs +2) Oy — + Bb + out 5 CQ — Plow 


= 


8 
toyg = — Ogg=— ¥ (84 + 8) Org— | (3F + 8) Or — 2 (3P — Q) eo 


dp = + [Bla +5)—2rloss 5 IB (6 + 7) — 25] O14 + 16? —1) (P — Q) — Bt 


TludpepenumanbHbe ypaBHeHHA TulaBHbIX MOBeEpXHOCTeH HMEIOT BUA: 


Wo3 = 0, O44 = Oe 
Go3 — O14 = 0, gq = 90, 
Wo3 + Oy = 0, Wg = 0. 


TeomerpuueckH MouloxKeHve TeTpasyqpa OMpefeAeTCA CJIeYIOULMM o6pa3a 
Bepmuup A, 4 A, MOMeLLeHbI B TOUKH NPHKOCHOBEHHA MOBepXHOCTH (2). Pe6 
A,A, 4 AjA, copmayaioT c O6pasyioulHMH KBaPpHKH, COMPHKAacalouleHcs C I 
BepxHoctbio (2). Peépa A,A,, A,Az NOAPHO CONPAXKCHbI OTHOCHTCJIBHO 3D 
KBapHKH, HW KpoMe TOro, NoquHHeHbI yculoBHIO (A,Aq, A\As, A,M,, AyMg) 
= (A,A3, AgA;, A2Ns, AgN.), rue AiMg, AiM,, A2Ns, A,N, — COOTB 
CTBYIONHe OOpasyloulHe KBapHK, COMpHWKaCatollMXcA C NOBePXHOCTAMH 
u (4). 

Ecan mya A,A, omucpipaeT KOHTpyeHUMio, (POKyCaMH KOTOPOH ABJIAIG 
TOUKH A, HU Az, TO PaBeHCTBO 


My, = 0 


OyfeT IpeAcTaBsAT Cobo AuddbepeHuHasbHoe ypaBHeHHe TaKOH KOHTpyeHyE 
Jlerko loKa3aTb, YTO yCOBHe MOHOM MHTerpHpyemocTH ypaBHeHuA (5) 


P+Q=0 


6yeT OMHOBPeMeHHO H YCOBHEM TOPO, YTO KOHTPyeHUHA (5) ABJIAeCTCA KOH 
eoiHeH W. 
Takum o6pa3om, ecau KomnaeKc pacnadaemca Ha co! KOHepyenyutl, GoKs 
KOMOPbLX COBNADAIOM C MOUKAMU NPUKOCHOBEHUA OOHOLL UZ 2AABHOLX NObEPXHOCH 
mo amumu KOHepyenyuAmu moeym Oolmb morbKO KOHepyenyuuu W. Haobope 
eCAU KONANeKC COdepIHCUM 6 KA HCOOM AY4e KOHEpyeHyUrw W (mpeboeanue 2onoHOM 
cmu He 6ebldeueaemca), MoKYCoL KOMOpoti coBnadatom C MmOoUKaAMU NPUKOCHOGEE 
2enaeHoll nosepxHocmu, mo OH pacnadaemca Ha cot makUux KoNepyenyut, Mm. 
NOCACOHUE ABMOMAMUYECKU OKA3bIGAIOMCA 20AOHOMHOIMU. 
ToukaMH IIPHKOCHOBeHHA TlaBHbIX MOBepxHocTeH (3) u (4) aABAATOTCH CO 
BeTCTBeHHO MM, = A, + A,, M, = Ay — Agu Ni=A, +iAs, Ng = A, —9 
(i =V —1). Ludbpepenunanbupre ypaBHeHuA KOHTpyeHUMi, POKycaMH KOTOP! 
aBJIaioTcA TOUKH M,, M, (cootsetcTBeHHO N,, Nz), cyTb i 


14 + We3 = 0, COOTBETCTBEHHO 44 — Wo3 = 0. (7 


Jlerko N0Ka3aTb, YTO paBeHcTBO (6) ABJIAeETCH HEOOXOHMBIM UH xocraaay 
yCJIOBHEM KaK TOJIOHOMHOCTH STHX KOHTpPyeHUMH, TaK HM TOPO, YTO OHH ABA 
KOHrpyeHuuamMu W. : 

Takum o6pasom, ecau KomnaeKc pacnadaemcs Ha oo! Konepyenyutt W , port 
KOMOPOLX COBNACAIOM C MOLKAMU NPUKOCHOBENUA OOHOLL US C20 2NabHoLX nosep% 
cmeti, mo OH ewe O6ymA Cnocobamu pacnadaemca Ha oo! Konepyenyul.W, ort 
KOMopblx coenadariom coomeemcméenHO C mouKAMU NpUuKOCHOBeNUA Deyx Opye 
eWaABNolX nosepxHocmeu KomnaeKkca. IIpu amom Ka HcObLe O6e 2nasHole NoGepxXHOe 
KOMNACKCA NPUHAIAE HAM KONEPYEHYUU, MOKYCoL KOMOpott Coenadaiom Cc mouKe 
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KOCHOBCHUA Mpembell 2AaBHOlL noBepxHocmu, coecOUNAA acuMNMOMUUECKUE 
Huu Ha oKanonolx nosepxnocmax amoti konepyenyuu*. 

{tax, MbI HM€eM TpH [BylapaMeTPH4eCKHX CeMeHCTBAa TIaBHbIX OBE pXHO- 
#4 KOMIII€KCa, PaCCaMBalolulAxXcH B TpH OHOMapaMeTpHyecKHX cemelicTBa 
Tpyenuun W. Yuutpipas, YTo TiaBHbIe MOBepXHOCTH BCema TepeceKarwrT 
[Tt Apyra HHBOJNOTHBHO (cM., HallpHMep, (°)), YTo MOxKHO paccMaTpHBaTb Kak 
HOF OPTOTOHaIbHOrO NepeceyeHHA B KOH(OPMHOMi TeoMeTpHu, Mbl NOsTywaem 
PCACNCHHYIO Mapaelb MexKy PacCMaTpHBaeMbIM KOMIJIeEKCOM HM TpHOpTO- 
HaJbHOK CHCTeMOH IOBepXHOCTeH TpeXMepHoro MpocTpanctBa. Sta mapas- 
) 5 AOCTATOYHO YHOBJIETBOPHTEJIbHO MOXKET ObITh OMHCaHa C TOMOILbIO Ceyio- 
so cmoBapa: 


KOMIIIeKc (6) TPHOPTOronaIbHay CHCTeMa MOBepxHOcTelt 
KoHrpyenuun W, paccsanBaronuyne NOBEPXHOCTH CHCTeMBI 
KOMITJI€KC 
TlaBHBI€ MOBEpXHOCTH KOMIIJIeKca JIMHHM KpHBHSHbI NOBepXHocTeli CHCTeMbI. 
JMHeHYaTad MOBEpXHOCTh KOHTpyel- JIMHAA Ha MOBEpXHOCTH CHCTeMbI 
ILHH 
B WaCTHOCTH, KBaypuka OKPY2KHOCTD (BKOUaA HW Ipamyto) * * 
PpasBepTbIBalOMlaAcd MOBepXHOCTh H3O0TpOMHad KpHBaA Ha MOBepXHOCTH. 
KOHrpyeHI AH 


| [lomb3yacb 9THM COBapeM, MOxKHO 6e3 GOoubUIOrO Tpya pasbicKaTb JMHell- 
‘OreOMeTPHYeECKHe aHaJIOH JIA HEKOTOPbIX YaCTHbIX KaccOB TpHopToro- 
HIBHbIX CHCTEM MOBEPXHOCTeH, CHOCOOHBIX ObITbh ONpeeJIeHHbIMH B TepMaHaX 
HOPMHOH reomerTpuH. 

| [I puOpTOTOHAABHBIe CHCTEMB MOBeEPXHOCTE. H, 
4s eemencTBo JlaMe KOTOPHX + OPTOTOHA ABH O: 


KOHTPpyeHU HH NPAMBX HAH OKPyARuHOocTeH. B Hamew 
| TeplpetTalHH STOMY CJIy4atlo JOJKeH COOTBETCTBOBaTb KOMIIJI€KC, Y KOTOPOro: 
je TlaBHble NOBEPXHOCTH OAHOrO CeMelicTBa ABJIAIOTCA KBapukKamu. JlerKo. 
‘Ka3aTb, 4TO CCIM TaKHMH MOBePXHOCTAMH SABJIAIOTCA MOBepXHOCTH (2), To 
KOMBIMH KOMIIJICKCaMH OYy]YT Te, JIA KOTOPbIX TOXKJCCTBCHHO. BbINOIHACTCA 
‘BeHCTBO. 

| k=0. (9) 
| MoxkuHo MofcuutaTb, uTO paBencrBa (1) npa ycmospusx (6) Hu (9) AonycKatoT. 
yuly mpeoOpa3s0BanHh TeTpasypa 


A, = A, + iAsz, 02A2 = Az — Ag, 0343 = As + Ai, PrAg = Ag—pAg, (10): 
 apaMeTpbl 03, (2, Ps, Py, % YAOBMCTBOPAIOT HeKOTOPbIM PpaBeHCTBaM,. 
| KosbibuunenT  MOWYHHEH CuefyiouleMy BHeWIHeMy upepeHyHasbHomy 
)ABHEHHIO 
[dd +L d (33 — ©) — X21, Oo4] = 0. (11): 
IIpeo6pasosanue (10) npeyctraBiser coOoli He 4TO HHOe, Kak Ka4eHUe KOH- 
yenyuu (5), paccaausarouelt KomnseKC, 600 KeadpuKu (2). B TpHopToroHasb- 
yH CHCTeMe STOMY COOTBETCTBYeT MepeMelleHHe MOBEPXHOCTH OMHOTO CeMeHCTBA. 
aMe BJOJIb OPTOOHaJIbHOM K HeMy KOHIPyeHUHH IpAMBIX HJM OKPYKHOCTEeH. 
yoTHOIUeHHe (11) cooTBeTcTByeT, OYeBHAHO, YCJIOBHIO NOCTOAHCTBA paccTOA- 
ii MOK Ly ABYMA MOBepXHOCTAMH CeMelicTBa B CJlydae, KOr a OHM OPTOTOHAJIbHbI 
OHOH HW TOM 2%e KOHTPyeHUHH IMIpAMBIX. 

— Bepuure A,, A, onucewarom okarenee nosepxnocmu Konepyenyuuu W,, 
uecaaueanouux KomnaeKc. CosokynHocms pebep AA, u AA, mempa3s0 pa 
paccmampuseaemom KomNAeKCe 6oIpO HCOaeMcA 6 NApY PACCAOACMOLX 6 OOoluHOM 
loICAe KOHEpYeHYUll, NpUuLem PACCAAUBAIOUUMU NOBEPXHOCMAMU ABAMOMCH 
aBAHHole POKAaAbHbLe nosepxHocmu KoNepyenyul W. f 

B npeo6pasoeanuu (10) mowxku npuKocHoseHUuA eAABHbIX hosepxHocmen (3) 
(4) nepemewjatromca no obpasyrouum KeadpuKu (2). Ecau Mbt 0603Ha4HM STH 


* Jlerko noKa3aTb, YTO KaCC KOMMJI€KCOB, OMpeseIAeMbIH PaBeHCTBOM (6), HMeeT IpOH3BOM! 
TpH PyHKUHH AByX apryMeHTOB 

** T[pepnmomaraetcA, YTO MOe/bIO KOH 
KJIHQOBO TpocTpaHcTBo. 


cbopmMHoro MpocTpaHcTBa ABIACTCA AaaNTHPOBaHHOe 


o* 499, 


oOpasyiomlve cooTBercTBeHHO M,M;, M oM,,; N iN3, N2N,, TO aHaJIOrH4HO MOXE 
yCTaHOBHTb, YTO KAHCOAA Napa KoHepyeHyuu (M,Mz, M.M,) u (NiN3, NoN® 
neasemcn paccaosemoll, npurem ux paccaauearoujumu nobepxHOCMAMU oyoy 
COOMBEMCMBEHHO POKAAbHOIe NosepxHocmU KOHEpyeHyUu (7) u (8). 
2. TpuopTroroHaabupe CHCTEMBEI NOBepXHOCTECH 
onHO cemMelicTBOo Jlame KOTOPHX COCTOHT H3 coey 
unu mnocKocTeli. Take cucTeMbl MOryT ObITb OXapakTePH30BaHh 
TEM MX CBOLCTBOM, YTO y HX OPMOZOHAAbHOle MPALKMOPUU HAZBAHHOEO CEMCUC 
PACCAQUBQIOMCA USOMPONHoLMU KPUBLLMU noBepxXHoCMeH smozo Cemeucméd. 
Tlonb3yscb HalllMM COBapeM, MbI JOJKHBI, CJI€OBAaTeIbHO, HCKaTb TaKue 
KommsieKcbl (6), y KOTOPbIX 'ylaBHble MOBEpXHOCTH (2) BAOMb PaSBePTHIBAIOMLUXGy 
nopepxHoctell KoHTpyeHuMH (5) (ypaBHeHHA TaKHX NOBEPXHOCTeM CYTb Oy = 
= 3 = 0 H Mog = gq = 0) paccmaMBatoTcA B TOJIOHOMHbIC KOHTPYCHUMi 
Ananuriueckd 93TO O3Ha¥aer cmpaBeguBocth ToxecTB [Dajy, 44] : 
= [De@o3, @23] = 0, YTO IPH, yCOBHH (6) HeMeqJIeHHO J[aeT q 
P= Q= 0. (12 
TloqcranopKa 9THX 3HayeHHi B CucTemy (1) NpMBOAUT, B YaCTHOCTH, K JBY 
posMoxHocTaM: 1)h=0, 2) h=const=£0, rye 4 — KoadpuluenT ofHOro I 
PpaBeHCTB (HaMpHMep Os.=Aw 4), WOMyYalowlMxca MpH NpoOfOJPKeHR 
cuctemp! (1). 
Viccnegya cayuait 1), Mpr TlOJIy4HM K1acc KOMIJIEKCOB, ONpeeIAeMbIt C Mp 
H3BOJIOM B OJHY PYHKUMIO ABYX apryMeHTOB H MpeCTaBsAIOMM YaCTHbIA CAY; 
gait knacca (9). Y paccmampueaemox Komnaexcoe peOdpo A3A, Aeanemca Heng 
deuzcHolm, pe6pa sce A,A,, A,A, onucoieatom 06e AuHeliHole KONepyeHuUuUu, UME 
wue AA, cecett obwei u npumom eduxcméennoll Oupexmpucol. Bce enasHe 
noeepxHocmu (2) npedcmasastom cobolt KeadpuKu, codep seaujue OOHY U my 
obpasyrowyto AsAy,. 
B cayyae 2) MbI TakxKe TloulyuaeM HeEKOTOPbIM YaCTHbIM KJIaCC KOMIIJIeKCO 
(9), OMHako Tellepb WIMpOTakKsacca3aBHCHT OT AByX PyHKUMM OHOrO apryMeHTé 
B COOTBeTCTBHH C HallIHM CJIOBApeM MbI JOJKHbI OTHECTH KaxKJOMY CJy4al 
HEKOTOPbIM UaCTHbIM KIaCC TPHOPTOFOHAaJIbHbIX CHCTeM, COJepxKallHX OHO Cemel 
CTBO Cibep C KPyFOBbIMH HJIH IPAMOJIMHCHHBIMM OPTOFOHAJIbHBIMH TpaeKTOPHAMA 
-TIPOXOJAMLHMU Yepe3 ofHy TOUKy. K paccMoTpeHHOMY THILTy KOMIMJIeKCOB cueqye 
OTHECTH HM KOMIVJICKCbI MPpOeCKTHBHOTO BpalleHHA, MCKJIOUCHHbIe HaMH Ip 
MOCTPpOCHHH KaHOHHYeCKOTO TeTpadypa. OTH KOMMJICKChI Take yOBJETBO 
par, ycnoBuaM [Do ,, @y4] = [Doo3, 3] = 0. Kaxkgapiit Tako KommueKe 
KaK H3BeCCTHO, MOXKET ObITb NOMYYeH H3 MpPOUSBOJIbHOM KOHTpyeHuun W (co) 
AMHEMUATHIMH (POKAJIbHbIMH IOBEPXHOCTAMH, eCJIH B Kak AO tboKasIbHOH MMOCKO 
CTH €e€ IIPOBeECTH ITyYOK MPAMbIX C LWeHTPOM B TOUKe TOM *oKasIbHOH MOBepXHO 
CTH, KOTOpasd He KacaeTcA 9TOH MocKocTu (°). 
B kavecTBe KOHTpyeHHH, COOTBETCTBYIOUIAX MOBepXHOCTH (Cipepam) TpHOpT 
TOHAJIbHOM CHCTeMbI, MbI HM€eM JIMHEHHbIC KOHTPYeHWHH, AUPeKTpucamMu KOTOP 
ABJIAIOTCH COOTBETCTBYIONIME NpAMOJIMHEHHBIC OOpasylollNe (POKAJIbHbIX MOBEP 
HOCTeH KOHTpyeHIMH o. ; 
Uro6br NOCTPOHTh TaBHY!O MOBePXHOCTh, ABJIAIOMLyIocA aHamorom opToré 
HasIbHOH TpaeKTOpHH CemelicTBa cep, CeLyeT B3ATb Ha OOeHX *hOKaNbHbIX MC 
BePXHOCTAX KOHTPYeHUMH o [Be KakHe-IHOO KpHBbIe S,, S., orHOaempie WyGaM 
Kourpyenuun. [lycrb Ay —npousBombHan TOUKa KpuBo S,; A;— cooTBercTByK 
WMH eH Pokyc Ha Apyro mokanbHok noBepxuocru. IlycTb oOpasyromaa 3TO 
NOBEPXHOCTH, Ipoxofwmad yuepes TOUKy Aj, MepeceKaeT KpuByr1o S, B ToUKe A; 
Torga Mp mepememenuu Toukw A; no KpuBol S,; nyu A,A, OygeT onncpIBaT 
HCKOMYIO IJlaBHY!0 MOBepXHOCTb. 
; Tlocrynuao 


17 I 1956 
; ’ UHMTHPOBAHHAS JIMTEPATYPA 
S. Lie, Math. Ann., 5 (1872). # F. Klein, Math. Ann., 5 (1872).- 2A. D 
notes ee 42 Ne 2 (1948). ive Be KoBpauuos, YkKp. MaTeM. %xypH 
, No ; .H.. KoBpaunos, , 95, No 5 (1954). &§ H. YU. 
Matem. cOopH., 88 (80): 1 (1956). ee Se aan 
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Horsaygo Akayqemunu nayr CCCP 
1957. Tom 113, Ne 3 


MATEMATHKA 


A. A. MEJIEHILOB 
K TEOPHH MIPEOBPA3OBAHHH XAYCHOP&A 


(ITpedcmaeaeno axademuxom A. H. Koamozoposoim 25 X 1956) 


1. IlpeoOpasopanua, ompeyemsemble TpeyrouJIbHbIMH MaTpHLaMH 
| Cm,n || 4 || Cmym—n | (Crk =0 lip k>muk = 50) 


MEM Ha3bIBaTb COIOSHbIMH I1peoOpa3s0BaHHAMH. 

Teopema |. I//peo6pas0eanue, corosHoe c npeobpasoeanuem Xaycdopha, 
Maemca npeodpasosanuem Xaycoopqa (('), cmp. 309). 

) HoKasaTeJIbCTBO STO TeOpeMbl MO2%KHO OCHOBaTb Ha TOM, YTO Tpeodpaso- 
Hua Xaycyopta oOpa3syiwoT B Kwlacce TpeyroJIbHbIX MpeoOpasoBaHHli MaKCu- 
(JIbHYy!0 KOMMYTATHBHy!0 Nosyrpymny (('), crp. 310). 

|) Teopema 2. ITocaedosameabHocmu KomnaeKcHolx uucea {p,} U {Lr}, 
pedensnoilue corosHole npeoOpasoeanusn Xaycdopda, cessanbl meoxcdy coboti 
Wpeobpascsanuem (('), cmp. 307). 

)}Teopema 3. Ecau dee nocaedogameraonocmu KOMNACKCHOLX 4UCeA CBA- 


1| 


Wor meocOy co6oli 6-npeobpas0eanuem, mo u3 abcoztomxHotl moKOoMoHHOcmuU * 
1), cmp. 314) odnoti us‘amux nocaedogameabHocmeti eoimeKaem abcoztiomnan 
HOMOHHOCMb Opyeoti. 

Teopema 4. J[na mozo umob6el cotsHole npeobpasoeanus Xaycdoppa, 
pedensiemble nocredosameAbHOCMAMU KOMNAeKCHOIX 4UCeA {p,} U {p>}, OolAUu 
RYAAPHIMu nNpeoOpasoeanunmu (('), cmp. 62), HeoOxoduMmO U Oocmamou4no, 
NOObl BbINOAHAAUCS CAedyrOIUe YCAOBUA: 

} A. ITocnedogamenbnocmsb {un} AelAsemcsA pasKocmoto Oeyx abcoltomHo Mo- 


MOHHOIX nocaedogame AbHocmet. 


5. >, (—1)"(") n> 0 np m-—>oo. 
n=06 


tB. un—0 npu n> ow. 

¥ Lo — I 

\cAOBUA OCMQAHYMCA 6 CUAL, ECA 6 HUX 4UCAA Yn BAMeHUMb 4UCAAMU p.) 
| Teopema 5. J[aa moeo umobet Komnaexcnole pynkyuu Yi(b)s ovate) 
yadarnujule CepaHUdeHndim UsMeHeHUeM HA OMpeske [0, 1], onpedeasau cortos- 
\e peeyaapnole npeodpas0eaHusA Xaycodopda ((*), cmp. 318), Heo6xodumo u 
MAMO4HO, UMOOLL BOINOAHAAUCH CAeOYIOUyUe YCACBUA: 


PA. 7 ()=1—x(1 —2). 


| 2. Ilyctb mocmeqoBaTeIbHOCTb KOMIIVJICKCHBIX YHCEJI {Pn} YAOBMeTBOpAeT 


MIOBUIO: Pot Pit---+Pn=Pna~O Upu Bcex 3SHAaveHHAX 1. Coro3Hble 
: | : 
ish m—n 


u 
oe |x 
i<m, OyfeM HasbiBaTb UpeodpasoBaHiAMy Boponoro — Pucca. 


b) 


JeoOpasoBanua, olpefesnemble TpeyrOJbHbIMH MaTpHlla MU 
m 


* TlocneloBaTebHOCTb KOMIJICKCHBIX yucem aOcouJIOTHO MOHOTOHHA, eCCJIH a6coJIOTHO 


4OTOHHbI MOCMEMOBATEIbHOCTH e€ BeLleCTBCHHbIX H MHHMBIX yacTeH. 
504 


‘COBOKYNHOCTbh, COCTOALLYIO. H3 BCeX TIpeoOpasopannit Yesapo ((} 
crp. 125) 4 “3 BCeX COIO3HBIX C HAMM NpeoOpas0BaHHi, MBI Ha3bIBaeM Kwa 
COM CO103HBIX Hpec6pasoBpanHi Uesapo. 

Teopema 6. Jaa mozo «mobo npeobpasoeanue Bopoxoeo — Puce 
ONPeOLAMEMOE NOCACOOGAMEALHOCMbIO KOMNACKCHOLX 4UUCEA {Pn}, NpUHAdnEede 
NO K KAaCCyY npecbpas0eanuti Xaycdopqa, neobxodumo u Oocmamo4no, 4m06 
4UCNA Pn YOOBAEMBOPAAU COOMHOWEHUIO 


Pi Prat 
Bhs |) aay eae: ( 


n 


Teopema 7. Ilepeceuenue kaacca npeobpasoeanutt Xaycdopqa c KAal 
com npeo6pas0eanuti Bopoxoeo — Pucca coenadaem C KAACCOM COrOsHbLX npee 
Opasoeanutt Yesapo. 

B joKasaTesbcTBe TeOopeMbI 7 YCTaHaBJIMBaeTCA, YTO cooTHOWeHHe (1 
SABJIACTCA HEOOXOJHMBIM H JOCTATOUHBIM YCJIOBHeM IIpHHajexHOCTH Mpeobpa 
30BaHua Bopoxoro — Pucca K kslaccy COIW3HBIX MpecOpasoBanui Uesapo. 

3. Ilycts Wan creneHHon pay 


fe (2 x »; 12" 


A=1 
uM ero cTeneHu B cMpICe Kom 

co 

(FG oye 
A=v 
IIpeoOpasopanve, ollpeyesisemoe TpeyroubHoli MaTpuuelt || op (m) 
Sa (m) ||, MbI Ha3bIBaeM aHasMTMueCKHM, eciM ¢,(m) = >) 1{ H ,(m)= 
A=n 


= 0, pn n>m. Ananntuyeckuve mpec6pas0BaHiA HeSHauuTebHO oTAMUA 


HOTCA OT OOOOUIEHHBIX NpecOpasoBaHHli Dinepa, uccmeqOBaHHBIX IleppoHom 
Ecau 


2) 


ea 


rg 

sia inca paerseer 5. 

‘TO aHaJIMTMYeCKOe MpecOpasoBanue, onpexemsemoe 270i cbyHkuMeli, copna. 
qaeT C NpeoOpasopanvem Diiiepa nopagqKa q ((1), erp. 227). JlerKo noKasare. 
YTO NpecOpasoBaHus, COIO3HbIe C Mpec6pasoBaHHaMu Qiisepa, ABAAIOTCH mpe 
OOpa3s0BaHiAMH Sitepa. 
Teopema 8. Ecau npeo6pas0eanue, corwsHoe C QHAAUMUYECKUM, HB 
AAEMCA AHANUMUYECKUM NpeobpasceaHUem, MO OHO npunAadAexHKUM K Kaacel 
npeocOpasoeanutl Ptinepa. 4 
Teopema 9. Ilepecewenue Kaacca npeobpasosanuti Xaycdop@a c Kaa) 
COM AHAAUMUYeCKUX nNpeocbpa3z0eaHuli Coenadaem Cc KAaccom npeob pasoeanut 
Ftinepa. 
B 3aKsicueHHe SaMeTM, YTO perysApHEIe mpecOpasoBanna Siimepa u pe 


ryJApHble NpeoOpasopanua Uesapo cosepxatTca B Kacce CO3HBIX peryaap 
HbIX MpeoOpasoBann Xaycpopda. 


Ypanb ckuit rocymapcTBeHHbIi YHuBepcuter Ilocrynua0 
’ um. A. M. Toppxoro 30 1X 1956 — 


IMTHPOBAHHAA JIMTEPATYPA 


‘T. Xapau, Pacxonzamneca page, WJI, 1951. 2% O. Perron, Math. Z 
157 (1993). sotneont aa 
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Jloxaann Akangemun nayr CCCP 
1957. Tom 113, Ne 5 


MATEMATHKA 
0. A. OJIEMHMK u H. A. BBEJEHCKAA 


PEWEHWE 3AQA4UH KOWH H KPAEBOH 3AAUN 
[f HEJIMHEMHbIX YPABHEHHA B KJIACCE PA3PbIBHbIX ®YHKUHH 


! 


(IIpeCcmasaeno axademuxom H. I. [lemposcxum 18 X 1956) 


Hmwxe Oyyer ana KoppekTHas mocraHosKa 3ajjaun Kou u Kpaesoii 3aya- 
JIA ypaBHenua 


du/Ot + Oo(t, x, u(t, x))/Ax + Y(t, x, u(t, x) =0 (1) 


SOJIbIIOH OONACTH C pa3PbIBHBIMH HavabHBIMH WH FpaHHUHbIMH yCJIOBHAMH. 
ipeyeseHve OOOOMIeEHHOrO PelIeHHA 3THX Baad JaqMM aHaJIOrHyHO TOMY, 
K 9TO CyleaHo B (1). STo ompeyeseHue, Kak OyeT NOKA3aHO, IKBUBaJIEHTHO 
peeyeHwio OOOOMeHHBIX pelieHHH pH MOMOUIH BBeeHHA «HCUesaIONleh 
3KOCTH», T.e. KaK Iipeyesa pH CTpeMJICHHH TlapaMeTpa € K HyJIlO peluleHHi 
OTBETCTBYIOWHX 3afay JIA MapaOqiMyeckoro ypaBHeHHA 


e 07u/Ox? = du/ot +0 ¢(t, x, u)/Ox + 9(t, x, u). (2) 


1.3aqaua Kown. Ipeqnonoxum, ato: ¢(t,x,u) u v(t, x, uw) HMeIOT 
TIPEPbIBHbIe IPOH3BOHbIe BTOporo MopsAyKa; ¢), > 0; Uo (x) — u3MepHmaa 
JHKIHA, OrpaHHueHHasw Ip BCeX x. 

O6oOmeHHHIM pelmleHHeM 3aqaunH Kowun AH ypaBHeHUua 
)BoOnacTuG{<t<T,-—- ~<ix< +o} Cc HavaaAbHHM yCJo- 
eM 

u (0, x) = Up (x) (3) 


eM Ha3bIBaTb OrpaHHyeHHy!O H3MepuMylo (byHKUMIO u(t, x), CCIM: « 
| 1) [lua sesKxo raagkoi dunutno dbynxuun f (t,x), paBHOH HyvIlo 
pu ¢> 7, BbINOJHAeTCA COOTHOMEeHHE 


+20 
(\ [u Of/dt-+e(t, x, u) Of/dx —¥ (t, x, u) fldedt + \ F(0, x)uodx =0. (4) 
G —o 


2) Cymecrsyert HempeppiBHad npu O<t<T u— 00 < Xj <+o JS 2) 
yyHKuuaA K (t, x1, xX) TakaA, YTO AA BCeX (i.44) 9 (Eva) ea CG mph -t 0 

[u(t x4) — u (t, Xa)I/ (a1 — Xo) SK (E, 1, ¥2)- (5) 
 TIpeqnonoxum, TO On orpanuyena Jia Bcex (t, x) C G uw OrpaHHueHHblx UW. 


Teopema 1. O6o6wennoe petuenue sadauu Kou (1), (3) eduncmeenno. 
IlycTb uy H Ug— Ba pellleHHaA 3aqauH (1), (3). 


 Tlokaxxem, To \\F (u,; — uy) dxdt =0 qua mooon ruaqkon dyHkinu 


*(t, x), paBHoli Hymo npn O<t<4 uM BHE HEHOTOPOH KOHeGHOH ce D 
T.€. UTO Wu, =U, nouTu Bcwoxy BG). Ilycrb uy H Ug — cpenHne (pyHKUMH 
WIA Uy H Ug C payluycoMm ycpeqHenua fh MH riaqKUM AAPOM YCPeAHeHHA i WyCcTb 
Mi = max { |u|, |ua}, A= max|o,| upu (t,x) CG u |ul|<M. PaccmMoTpHM 
Spaulaiomlee B HyJb pH t= 7 pelleHue ypaBHeHHA 

Of /At + D, Of /Ox —¥oa.f = F, o, 


rye 


1 J, ib 
D), = \ eultnx ub +2 (ut —ul))de, Ye =\ u(t x uf +2 (us — wl 
0. re 0 


(» —TvlayKad (uHATHaA (PyHKUMA, paBHaA HyJilo upHut<p 4H eqHHuLe FT | 
|x|} <d+AT ut>2p (d—nanOonpuiee paccToaHHe ToOueK D oT Have 
KOOpuHAT); |w|< 1. Mo2KHO NoKa3aTb, MOJIb3yACb (5), uTO pu C~PHKCHpoOBe 

Hom p Of/dx u Of/Ot orpanuuenbl npu t > % > 0 paBHomepHo 110 ae Bapua 
ius f Kak (pyHKUMM xX paBHOMepHO orpaHMyeHa IIpH BCex t uh (3). om 
3yacb (4), NowyduM . 


(1 F (us — ag) diet = | ((@x—@) (4 te) Of 04 — (Foere — F(t, — uf | 
G G \ 


oTKya JlerKO culeqyeT, YTO MpaBaa yacTb (6) Kak yrofHO Maia IIpH MaJlk : 
p uh (® = [9 (t, , ts) — @ (E,W) p peepee tres Ue S|, 


uy — Ug uy — U2 


3ameuaunue. Ananoruuno MOXKHO JOKa3aTb eMHCTBEHHOCTb OOOOIIE 
Horo peleHua sajaun (1), (3) B mpequonoxenun, 4To K (ft, X%1,X2) oOpaijaent 
B 6€CKOHEYHOCTH JIM HEKOTOPOrO MHOXKECTBA 3HAYeHHH ¢, 3aMbIKAHHe KOTOPO 
WiMeeT Mepy HYJIb. Nena : 
Tlpeqnosoxum Jasee, uro PyYHKUHH 9, ¢1,9),,%,,,¥%,¥, HY, orpaHnuent 
Korga (t,x) G uu orpaHuueHbl, a o, >c >O0 MpH orpaHvueHHbIx W 
O<t<8. Ilycrp cymecrsyiotT Takue nocrosnHan M, u dyukuua Cle 
M, 
C'(v) >0, a0 max |g’, +4] <C (0), xoraa (t,x) CGu lu| <v,\ dv/C (v) > 
m 
rye m = sup [uy (x)|. 
Teopema 2. O6o06wuwenHoe pewenue sadauu Kowu (1), (3) cywecmeyem 
JjoKa3aTeJIbcTBO 3TOH TeOpeMbl NOsyyaeTCA MeTOJOM KOHEYHBIX pasHOCTek 
KaK 9TO CyeaHo B (2), IPH MOMOMM KOHeYHOpa3sHocTHOH cxempl Jlaxca (?) 
Ilomb3yacb CXOJHMOCTbIO pelWeHHH pa3HOCTHbIX YypaBHeHHi, MOCTPOeHHbl 
M10 sTOH cxeme, K OOOOMLeEHHOMY pelleHuio sayauH (1), (3), MoxHO yCTaHOBH 
CleqyIouly!o TeopeMy. 
b 
Teopema 3. Ecau (Io (x) — Up (x)|dx <6, mo Ona o606wenHOLx pe 
a : 
Hut u(t, x), u(t,x) sadauu (1), (3), coomeemcmeyrowux HaLanbHolm ycaoeus 
b—At 
Up, Uo, Chpaeedaueo Hepasercmeo \ lu(t,x)— u (t,x)|dx << N38, ede no 
a+At 
cmosxHaa N saeucum moaexo om sup { jul, |juj} ut, a<b. 
PaccmoTpuM Tenepb sayauy Kouwm yaa ypapHeHua (2) c yculoBuem (3) 
OOoOmeHHbIM pemeHneM 3ajqaun (2), (3) B G OyyzeM HasbBan 
OrpaHHueHHy!o M3MepHMyto (PPyHKUMW U, (ft, X), YAOBMETBOPAIONLy!0 IA 1060! 
riaqkoH (MHUTHON (yHKunU f, paBHOH Hymo0 upu t >T, coornomennio 


—\\ ST usd di SS) \\ [gut oT (Landy he) — FP X, u.)| dx dt + | ua 
G G 


—oO 


CymecrBopaHve o60OmeHHOrO pelenua sagqauu (2), (3) np mo6ok orpann 
YeHHOH H3Me€PHMOH Uy AOKAa3bIBAaeTCA MPM NOMOMM KOHeYHOpasHOcTHOH cxeMi 
JIlakca pu cooTHomeHHu warop Ax?/At = Qe. TlosyaenHoe pellenne u, y OB 
5C4 


ppsaet (5) c hyukunelt K (t, x1, x2) = K/t, rae K =const. Oxaspipaerca, 
\4¢ upu ¢ >O wumeer HempepbiBHble MpoMsBoOAHble, BxXOAAMe B (2), H 
WIeTBOpsAeT STOMy ypaBHeHHio. MoxkKHO NoKasaTb, YTO OOOOMJeHHOe pellie- 
ajaun (2), (3) @HHCTBeHHO. 

peopema 4. IIpu e—-0 o606wennoie pewenua uz 3adauu (2), (3) 
mca 6 L,(G’) K o606wuweHnnomy pewenuto u sadauu (1), (3), m.e. Ona 


fu KoHe4How O62acmu G' CG \\ lee — a dxdt +0 npu e—0. 

| a’ 

HOKasaTeJIbCTBO STOM TeOpeMbI JlerKO CJIeyeT H3 Toro, TO pelleHHA 
FOCTHBIX ypaBHeEHHii, COCTaBJIeHHBIX mmo cxeme Jlakca, Ipu At-—0 4H 
At = 2 cxoqatca K pelenuto 3aqaun (2), (3), anpu At+0 Hn Ax?/At—0 
ATCA K pellleHuio saygaun (1), (3). Ora Teopema JvIk TuayKHX Uy TPH 
| Obl Jia JOKa3aHa BepsBble B (*), 3aTeMB (?). Cula6ad CXOQMHMOCTH PlaKUX Ue 
TIpH AOcTaTOUHO TaAKMX Uy MH UpH==0 ApyruM nyTem nosyyena B ye 
paeBaa 3ajaua. PaccmorpuM B npsmMoyroumbHuKe RIO<t<T,0<x< J} 
ByIO 3ajauy JIA ypaBHeHua (1) c ycuOBHsMH: 


u(0,x) =u (x), ult, 0) =u (t), u(t, 1) =u (4), (7) 


} Uo, Uy, Ug — OrpaHMYeHHble W3MepuMbIe *yHKWHH 4H ont, O; ttt) oe 0, 
b1,ug(t))<0 qua OXTKT. 

PpaHvyeHHy!0 W3MepuMyto cbyHKunI u (t, x) Oy eM HasbIBaTb 0000 me H- 
M pemeHuemM KpaecBou 3agauu (1), (7) BR ecam: 

) Ina Beskoli HenpepbIBHO Audpepenunpyemoi B R dyHkyuu f, paBHort 
lo upH t =T, BbINOJHAeCTCH PaBeHCTBO 


Wes tel. x, Wiss (bain) f] dxdt + 
R 


if 


1 je 
ty \ tof (0, x) dx +\ wef (t, 1) dt —\ uf (t 0) dt =0. 


0 


)) CymectByeT HempeppiBHad npu O<t <T,0<y<1,0< Xe<cl byHKuNSA 
%4,%_) Takas, YTO JA NOOLIX ToUeK (tf, xy) M(t, X2) H3 RK BBITOHEHO (5). 
\\HaJIOrHuHO TOMY, KaK J[OKa3aHa Teopema 1, fOKa3bIBaeTCH CeAylollaAd 


)=inf uw, (2); H(t) =sup u(t); Wy (t) = inf {Wot (7), U2 (x)} —t C(v(Z)); 

! t<t t<t t<t 

b) = sup {Uo, Uy (t), Ua (%)} + ECV A) CAO} aN to’ + |; v(t) — peue- 
t<t , lulu 


\ypaenenua do[dt =C(v) ¢ ycaosuemv (0) = sup {| uo |, |u|, | Ue |}- 
ocda cywecmeyem obo0bweHHoe petuenue sadauu (1), (7), yOoeremeop srowyee 
\Ecau ty, U Uy yOoeremeopsiom ycaoeuro Jluniuuya, mo OAA pelleHUus 6bl- 
ynemca maxoce 1). 


905. 


Qra Teopema JOKa3bIBaeTCH MeTOJOM KOHEUHBIX pasHoctei. IIpu »=0 
MOxXKHO OKa3aTb aHa/lorH4yHO TOMy, KaK CyesaHo B (') Aaa 3afayH Ko 
TIpeqmonoxuM gia aToro, YTO JOOyIO TOUKy U3 R MOXxHO e]HHCTRCHE 
o6pa3om coesuHUTS c TOUKOH u3 T npoeKunel xapakTepHCTHKH y PaBriesel 
(fT —cropoups: R: «=0, x=1, t= 0). Tyerp U (t,t1, %1, 9, &) — DYHKE 
olpegenenuas v3 ypaBHenua dx/dt = ¢), (t, x, U), rye x= X(t ly A 
IIpOeKIUMA XapakTepHCTHKH ypaBHeHHa (1), Mpoxosaulad wepes TOUKH (ty, 
# (yj, 5). dlycte (0) CR eee 

Ss 


J (t, x) P) =\ [uo (t) — U (0, t, x, 0, 8] dé, xorga P = (0,s), 0<s< 


0 
J (t,x, P) = —VIe (a O.44()) 9 (1 0, Ula t % % 0))1d 9, 
Y Kxorya P=(s, 0), O< o=@ 


Hb 
I(t, 4, P) =| two @—UO, t. % 0, Md — 
0 


Go 


—\ fe (a 1, a(n) — 9m 1, U (mt, % I dn, 
0 


Korga P =(s, 1),,0 <a : 


®Myukuna J oOaqaeT CBOHCTBAMH, AHaJIOrTHYHbIMM TEM, KOTOPble yCTak 
veHbr qua J(t, x, s) B (*). Tlyctb tTouxa P= (y(t, x), §(¢, x)) aBam 
ToukoH [T, B xotopol J kak dyHkuHA P TpHHuMaeT HavMeHbluee 3Hayel 
IIpu p==0 pemenne 3agauu (1), (7) B mpeqnomnoxwKeHHAx TeopemMbI 6 3ayaé 
cbopmy on 


W(t, Mie UE, 1, Xe Wl c tes 


STo pewlenve oOslafaeT CBOHCTBAMH, KOTOPbI€ YCTaHOBJICHbI Ja pewle 
3ayauu Kom B (°). 

[Ip HeKOTOpbIxX JOMOJHHTeJbHBIX TpeAMOMORKeCHHAX Ha 9, VY, Uo, Uy, f 
(*) WoKa3saHO cyllecTBOBaHHe pelleHHA TepBoH kKpaeBolH s3ayjauu (2), 
MoxkKHO NOCTpOHTb O6OOMEHHbIE pellieHHaA sayauu (2), (7), aHasoruyHO TC 
KaK 9TO MbI CjevlaJIH BbIWe Aa 3aqauu (2), (3) 6e3 mpesnomoxKeHHA O- 
IIPepbIBHOCTH Up, Uy, Us. 

Teopema 7. Pewenusn sadauu (2), (7) npu cmpemaenuu = K H 
cxodsmca K Ob0bwWenHOMY pelleHuro sadauu (1), (7) 6 cmotcne L,(R), @ 
Uo, Uy, Uz YOoBAEMBOPAIOM YCACBUAM meopemol 6. . 

IIpu ¥=0 Bonpoc 0 cxoquMocTH pewleHHH u. 3aqauu (2), (7) mpu ¢ 


MOApoOuHoO uccsieqoBaH B (4). 
Marematnueckuit HHCTHTYT <i 
Akayemuu HayK CCCP 


um. B. A. Crexnosa 18 X 7 
. 


UMTHPOBAHHAA JIMTEPATYPA 


10, A. Onetuux, JAH, 109, Ne 6 (1956). 2H. OD. BeBeneucxaa, i 
111, Ne 3 (1956). %* P. Lax, Comm. on pure and appl. Math., 7, 159 (1954). 40 
Omewuuk, Yen. matem. Hayk, 10, B. 3 (65), 229 (1955). &O. A. Jlagnxeuc K 
Tlok. Ha BcecorwosH. matem. cbes3ye, 1956. ® O. A. One Hux, Tp. Mock. martem. 0 
5, 4383 (1956). 70. A. OnetHuuk, T. 0. Bentmean, JAH, 97, Ne 4, 605 (ff 
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MATEMATHKA 


M. A. YJIAHOBCKHA 


Ob YCJIOBUAX, OMNPEAEJIAIOULUX OBbEKTbI A*®HHHOU 
CBASHOCTH MPOCTPAHCTBA PHMAHA 


(ITpedcmasaeno akademuxom A. H. Konmozoposeim 25 X 1956) 


aK H3BeCTHO, 3aaHHylO adppHHHYy!IO CBA38HOCTb Tora UH TOJbKO Torja 
(0 CYHTATb aCCOWMHPOBaHHOH C PHMaHOBOli HIM MCceB_OpHMaHoBolt 
AKOH, KOrla CyLecTByeT MOCTOAHHOe B 9TOH CBA3HOCTH Tole MeTpu4ue- 
) TeH30pa g;;. Bompoc 0 CyleCcTBOBaHHH TakoOro MOJIA CBOAUTCH K HCCJe- 
HuIO yCJlOBHi HHTerpHpyeMOcTH ypaBHeHHit 


Dgij =0 (Ua ee aot), (1) 


Dg;; — aOcoJoTHbIN Audpepeniuas MeTpHyeckoro TeH3Opa. 

(lwKe IpHBO,ATCH 9TH yCOBHA JIA CyYad N= 3; Kaacc PayKocTu 
ooOpasua X53 HU 3afaHHOH adppvHHOH CBASHOCTH MpeynouaraeTca joctTa- 
10 BbICOKHM. 

Nyctb Rij, VaRijz, Vii (i, j,k, 1 = 1, 2, 3) — matpuust, o6pasoBanubie 
JOMIIOHECHT TEH30Ppa KPHBH3HbI WH e€fO KOBaPHaHTHBIX IIPpOM3BOAHBIX l-ro u 
| mlopsykoB (HalmpHMep, MaTpuila R;; COCTaBJIeHa M3 KOMIOHeHT Riv 
Jopa KpuHBHu3HEI, rye k,/—HoMepa 2eMeHTa MaTPHIlbI; 7, j — HOMepa 
DUILbI). 

2ciu 3alaHHad CBA3SHOCTh pHMaHOBa, TO B Oa3HCHOM MHorooOpasuu Xz 
ecTByeT 3AMKHYTOe MHOXKeCTBO 63 BHYTPeHHHX TOYeK, pasOuBalwmlee Xz 
MTKPbITbIe CBASHbIC MHOKECTBA, B KaXKJOM H3 KOTOPbIX BBIIIOJIHCHO OJ{HO 
JeyIOulnX YyCJIOBHH: 

mR (x) =0 (7, j=1, 2, 3) B Kamo TouKe x. 

2) Cpeyu matpun Rij cymecrByeT ogua A (x), OTJMYHAA OT HYJA B KaxKOH 
<e; BCe OCTaJbHbIe MaTpHLbI 3 uNcIa R,,, Ve ij (i; jo = ly2, 3) oTRH- 
TCA OT Hee JIMUIb CKaJAPHbIMH MHOXKHTeAMH. 

3) Cpequ matpuu Rij CyulecTByeT ojHa A(x), OTJM4HaA OT HyJA B 
Moi TOUKe; OCTaIbHbIe Be MaTPHUbI v3 UNCa Rij OTMMYAIOTCA OT Hee 
Ib CKaJIAPHBIMH MHOKHTeIAMM, HO cpeqH MaTpH Y,,, CyllecTByeT 
puua B(x), smuHeiiHo He 3saBucamaa or A(x). Bee MaTpHubl M3 4HCvIa 
i? Nad Se CyTb JIMHeHHbIe KOMOMHAILMH MaTPpHIL A(x), B(x).n CG) = 
A (x) B(x) — B(x) A(X). ‘ 

4) Wiz avcua matput, Rj; MO%KHO BbIOpaTh ABe JIMHEHHO He3aBMCUMble 
puupt A(x), B(x); sce marpuitb! Rij, VaRij CyTb AMHEMHbIe KOMOHHalLHH 
pur A, B u C= AB— BA. 

Hakone, B Kaxkyoli TouKe X, BbIMOHeHO yCOBHe: a) yHOMAHyTat B 
opun 2) MaTpuila A(x) mnogooHa KOCOCHMMeTPHUeCKOH; YMOMAHYTHIC B 
opuax 3), 4) matpuubl A (x) u B(x) OMHOBpeMeHHO MIpHBOHMbI K KOCO- 
mMeTpHueckol (bopMe. 

Teopema 1. Ecau 6 nekomopol obaacmu Vc Xz 6biInoAKeHO OOHO U3 
neuti 1), 2), 3), 4) emecme Cc ycnoeuem a), mo cyuyecmeyem none noao- 
MeAbHO-onpedeNeHHoed mempuuecKkoeoO meHsopa §ij; yoosremeopsuowee 6 


ii O6nacmu ypaeHenusm (1). 
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SaMeTHM, TO IA CyYad TceBJOpHMaHOBOH MeTPHKH HY2KHO COOTBE 
BeHHO H3Me€HHTb YCJIOBHe a). 

TlokasaTeJIbeTBO STOH TeOpeMbl OCHOBaHO Ha CJlejyIOUleM yTBepxy 
O rpymmax fTosJIOHOMHH COCTaBHBIX MHOrooOpasHi C JIMHeEMHOM CBASHOC 
Ilyctp L, (x) — MHHMMaJIbHad anreOpa JIu, cogep»alllad MaTpHIbl, OOF 
BaHHbl€ H3 KOMMOHeEHT TeH30pa KPHBH3HbI. HW €rO KOBAPHaHTHbIX MPOH3BO) 
lO NopsyqKa & BKOUNTeNbHO B TouKe x. IlycTb p(x) — HaHMeHbulee & 
Takoe, uTo L(x) = Lyi (%). | 

Teopema 2. Cyiwecmeyem mnoocecmeo M, ne codepocaiee exympeni 
mouek, Komopoe pas6ueaem GasucHoe mHOz0obpasue npocmpaxrcmea Cc AUR 
HOli CeABsHOCMbIO Ha OOAACMU, OAR Kado us KOMOpLIxX aneebpa JIU, Of 
OeAsIOlan KOMNOHENMY eOUHUYb! epynnol eonOHOMUU amMot OOAACMU, CC 
daem c Ly(xX) 6 Npous6oAbHOk mouKe x. 

Teopema 9Ta lpefcTaBsiseT COOOH BeCbMa MpocToe yTOUHeEHHe H3BeCcT 
pesyptata Nijenhuis’a (+); qua ee JoKasaTebCTBa JOCTATOUHO 3aMeT 
yTO asireOpa Ly(x) NocTosHHa (B JjaHHOM CBASHOCTH) B HEKOTOPOH ou 
eCJIH MOCTOAHHBI B Hel p(x) H pasmMepHocTb L, (x). 

OTMeTHM, HaKOHell, YTO MOCIeHAA TeopeMa NO3BOIAeT yCTAHOBHTb 
Bue HHTerpHpyeMocTH ypaBHeHul (1) uw B OOMIeM CuIyYae MpPOH3BOMbHOr 
HO asireOpanyeckand (bopMa 3THX YCJIOBHH BeCbMa CJIOMKHAa. 


UMTHPOBAHHAA JIMTEPATYPA 


1A. Nijenhuis, Proc. Nederl. Akad. v. Wetensch. Amsterd., A 56 (3) (1 
A 57 (1) (1958). 
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THUPOMEXAHHKA 
0. M. BEJIOWEPKOBCKHA 


TEKAHHE Peeeatene IHJIHHIPA C OTOWERUIEM YJAPHOM 
BOJIHOM : 


(IIpedcmasaeno akademuxkom A, A. Jopodxuyoinoim 238 X 1956) 


ajaua oOTeKaHHA Te Cc OTOMeMeH YyapHolt BOMHOM UcceqOBaacb 
_B BeCbMa IIpHOJIM2xKeHHOH MocraHoBKe ((°°) u Yp.). IIpHmenenne 2uekT- 
BIX CUCTHBIX MalIMH jaeT BO3MO%KHOCTH OJYYHTb OKOHYATEJIbHBIE 
IbTATbI C HYKHOH CTeMeHbIO TOUHOCTH JIA 3aayH B TOYHOH moctTa- 


. Wocranopka 3agaun. I[lycrb muocko-NapaiewbHbl cBepx3By- 
4 moToK (M.>> 1) ugeambHoro rasa HaderaeT C MOCTOAHHHOM CKOPOCTbIO 
a kpyropoh wnaunyp. Ilepeqy wusMHypoM BosHHKaeT yfapHasv BOVINA, 
a WM MOJO%KeHHeE KOTOPOli 3apaHee HeM3BecTHbI. Bpeyem Oespa3MepHbie 
MAMHbI, OTHOCH CKOPOCTh K MaKCHMaJIbHOM CKOPOCTH; aBJIeHHe HM MJOT- 
> — K JlaBJIeEHHIO H MJIOTHOCTH TOPMOKeHHA JO yapHOlt BOJIHbI; JIMHel- 
| pasmMepbl — K pajluycy UWHJIMHApa, HW paccCMOTpHM cucTeMy ypaBHeHHH 
<CHHA, Hepa3pbIBHOCTH H 9HeEprHH: 
w? , VP) _ 9g 
2 ° 
Y, P, @— CKOPOCTb, JaBCHHe HW MOTHOCTb 3a yJapHOH BOJIHOM; % — Tl0- 
eb ajuaGaTH; k = (x— 1)/2x (qua Bosyyxa x = 1,40 u k=1/,). 
}BeA B MOJAPHbIX KoopyuHatax (r, 9) (pc. 1) BMecTO OfHOrO H3 ypaB- 
ii yeyxxenua uuTerpan Bepyysmu, momyyHM cCHCTeMy, 9KBHBaJIeHTHY!O 
| BMecTe C ypaBHeHWeM Id (byHKUMM TOKa () HoBad cucTema OyeT 


rotwxXwt+y , view) =0, wy £=0, (1) 
e 


} 
| 
} 
| 
| 


orH OS oOrh lot 

qpatepeee sO Mesa th gg ©, S 
dy dr \ 

ca - =o (), dS (0 do ru) : 


H=kp+pu?, S=puv, g=kp+pv, h=vu, 
adler, ssi 
f=w, t=(l— ww), p=(l—2)o, p=wm *', 
—cocTaBsalomue cKOpocTH Ww Bomb r uv BY. B ato cHcTemMe HeH3BecT- 
M ABJIAIOTCA PYHKUHH U, V, g, ¥. 
/paHvuHbe yCJIOBux Ha Tesle (rf = 1) HMeloT BHI: 


u()=0, ¥(3)=0, (9) =¢(0) = const. (4) 


‘ 


Ja yiapHol BosHe, rye r(3) = 1 + ¢(9), H3BeCTHbIe COOTHOIMeHHA JIA 
JeHIIHaIbHOL HW HOPMaJIbHOM COCTABJIAIOIIHX CKOPOCTH, MaBJIeHHA, MJIOT- 
lu u dyHKUMM TOKa BMeCTe C OYeBHAHbIM TeOMeTPHYeCKHM COOTHOLEHHEM 
(b BOJHbI MOryT ObITb 3allMcaHbl B CopmMe 

u(%) = F,sin3 — F,cos?, v(8)= Fy sind -+ F,cosd, 


4 2 2 
ie [we costx (w= 1) 
p (8) = =— (1 — we) |e eres |. 


‘ (5) 
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(3) 


A de [ /e—1\1— @2, sin? x P*] we, cos? x a 
9 ( ecaeer  | (aa) w?, cos? x {—w2, Ax : 
1 


¥(9) ws —wh) (1 +e)sina, £0 = (1 +e)te@—x, 


rye e (8) — paccTosHue OT MOBepXHOCTH Tea HO BOJIHbI BAONb yya > =COF 


%— yrol Mexjly KACaTeJIbHOLt K BOJIHe -H BepTuKaJbio (puc. 1); (0) 
F, u F,—wspecTuble PyHKUHH Y, 


/ 2. Merog peurenua. Jina p 
HHA ocTaBseHHOH 3ayauH Obi Tipe 

Xapakmepucmuka HeH MeTO{ MHTerpaJIbHbIX  COOTH 
cen. Huh (1), COCTOALIMH B CJIeQYIOULeM. 
BeyleM Me@KIY BoNHOK Hu TesOM WV 

Xapakmepuemuka PAaBHOOTCTOALMAX BLOM 1 JIMHHH & 
Lcem, =const (¢=(r—I1)/e(%), O<ES 
KOTOPbIe pasOObIoT OONAaCTb MHTer uf 
nua Ha N nosoc. Odo3sHatHuM BCe 
UMHbI Ha Tee, rye &=& =O, HHAe 
0, na i-f munuu, rye §='; = (VN — 
—1)]/N, —uuyekcom i MW Ha BOJHE 
=, = 1) — uxgexcom |. IIpounterpny] 
yea TepBbIX ypaBHeHHA H3 CHCTEMB 
BJOJIb TIPOH3BOJbHOrO sy4ya P= cons 
MOBepXHOCTH TeJla JO TpaHHbI Kay 
M3 Momoc, Torga nomyauM 2N HesaB 


Puc. | MbIX HHTerpaJIbHbIX COOTHOUeHHH: 
1+6 ; £(9) 1+&;2(9) 
P= ae A = 0; 
ure ,v) dr if; g{r,.3) dr =%; 
1 1 
1+&; (9) 


de a () ait: 


ritihot te \ b(t, 9) drt SP 
1 


=1,2,...,M; ri(%) = 1+ 8 (9); Hi=H (ri, 9); Ho =H (1, 4); Si=SG 
Ap (rT), a); Ay = al, D); by = rye) 


HHTeplow AHO IMM MHOPOUJIeHAMH CTeMeHH N T1070; NpHHUMaw 3a 
HMHTepnow Alun rpaHHIbl Tlogoc 


N 
f(r, 9) = 2 din (9) [Sal” 


ANMpoKcuMupyeM Telepb lo6ylo MOAMHTerpasbHy10 (byHKIHIO Y 
. 
| 


IIpH4¥eM Gp, (0) OyAeT HHEMHO 3aBHCeTb OT 3HaAYeHHH COOTBETCTBYIOUIeH wy 
WHH Ha rpaHHax Move. 

Tloqcrapum (8) B HHTerpasibHbIe cooTHoOIWeHHA (6), (7) H NpoBeyem HU 
pMpoBaHre. SamvcaB jlasiee Ba MOCeqHAX ypaBHeHHA CHCTeMbI (2) B, 
KaxyoH u3 N—1| sunnh §=&, j =2,3,..., MN (Ha BomHe MH Ha TeJe 
‘() HaxOJATCA H3 TpaHHYHbIX yCJIOBHH) H YUUTHIBAS mocsleqHee ypaBHeHHe 
(5), NomyaHM annpokcumupytlllyto cucTemy, coctosmyio u3 4N — 1 ypa 
HAM [JIA HEH3BECTHBIX Up, Uj, Uj, 9;, ‘bj, €, x. TakHM oOpa3om, ee 
3ajaua asd cuctemMpt 3N OObIKHOBeHHbIX Audpepen wa Jb HBIX y paBHe 
uv N—1 KoneuHbIX COOTHOUIeHHE. 

l3 ycnoBHaA CHMMeTpHH NoOuyyaem Cyefyioulwe PpaHHUHbe yCJIOBUA: 
$=0 v(r, 0) =v(r, 0) = x (0) = 0. Oqnako nomyyeHHas cucTema B OKPp 
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SBYKOBOM JIMHHM OyjeT UMeTb OCOObIe ToUKH. TpeOospaHne HerpeppiB- 
i) ABYKCHHA B OTHX TOUKAX M JlaeT HaM HeOcTaloulMe ycnoBUA Jan 
@2NeCHHOCTH 3aauH. ITM yCOBUA NOAOOHBI TEM, KOTOPHIe Obl MOMyUeHbh 
|. Xpuctuanosnyem (?) us TOUHOL cH- 
1 AuppepeHiwaJIbHBIX ypaBHeHHi B 
WsIX MPOW3BOAHbIX [IA HEKOTOPBIX CJly- 
 OesBuXpeBLIX moToKoB. TlocrpoenHoe 
NyTemM pemenve OyjerT yOBJeETBOPATH 
yCJIOBHAM JIaHHOM 3ajauH, B TOM 4NCJIe 
MUHbIM yCJIOBHAM Ha TeJle WH Ha BOWIHE. 
S-eHve allMpOKCHMMpytloulel CHCTeMbI 
MIMJIOCb UMCJIEHHO TIpH pa3sHOM 4HcvIe 
2KYTOUHBIX JIHHHH: B I npHOsmxKeHHH 
1) He MpoBoy_uoch HH OHO Mpome- 
qHOH smHHHu, H S,g,t annpoKcuMu- 
IMCb JIMHEHHO MO HX 3HaYeHHAM Ha Teve 
} BOJIHe. 3 HEH3BECTHBIX (PYHKI[HH Uo, &, 
1xXOwINCcb H3 3° JudpepeHWHa/bHbIX 
Henuli. Bo II npw6Ommxenun (N = 2) 
{laCb OHA MpOMexyTOUHAaA JIMHHA; B 
- = 3)— ype wu T. J. Copmayenue pe- 
aTOB C TpeOyeMOl TOUHOCTbIO B JBYyX 
2qHUX MpHOJWKeHHAX CBHeTeIbCTByeT 
AUKTHYeCKOH CXOJHMOCTH pacueta (pu. 3). 
fexHukKy pacuera ToscHiM Ha TpuHMepe IL mpHOmuxeHua. AmmpoKkcu- 
HM UMeIOT BHI: 


Puc. 2 


r 


| f(r, 9) = fo + (4f2— fi — 3fol Sy + 2— 2a + + fol [FS] 


fi» fos fo —3HaueHHaA f(r, 9), COOTBeTCTBeHHO,, Ha BOJIHe, Ha cpeHelh 
AH WM Ha Tesie. ANMPOKCHMUpyroulaA cucTeMa, TakOBa: 


| 
| 


(2) 
de -_ mm dy EAD, (2) duo aS, Ey 
w= U+)e0—y, R=0e, B= T se, 
1 
du 4 7 ee 5) dpe\ 
ais — —__1 __( Fy —Fataps ¥ + 3 Fs 3) 
T2VU2P2 rad 
jet d ont. de. 
ie ‘= ares , ae So * | oe os ae 2) U2]. 2 = 1 (Yt) love. 
! 4+ ous we 
6 2 


(0°, £2 EP, Fs, F,, Fs— uspeernmie pynkun 9, ui, 01. Pir. 95 I= 0, 1, 25 
- 1, 40. 

Vurerpuposanue CHCTeMbI Befetes or & =-0,. re Vp = V2 =X =H, =O, a 
e e(0) u u,(0)— Ba HensBecTHbIX HapaMeTpa. B, ToUKax, rye us, u 
= (1 + 5u3)/6, nponspogubie dv,/d9 u dv,/dd cranopaTcA OecKOHeuHbIMH, 
[3 YCJIOBHA HeMpepbIBHOCTH JBMKEHHA B 9THX TOYKAX JOJDKHO ObITb 
m0 u E®) —0. B xKaxyomM cvlefyrollem mpHOmm2KeHHun oOaBsaIOTCA 
1H Tlapamerp u; (0) Mofo ycnoBue: mpu wi = (1 + 5ui)/6 £;=0. Taku 
430M, TOUKH, rye mHHAA wi— (1 + 5u7)/6 =O nepecekaeT rpaHuubl Nome 
{ MIOBEPXHOCTh Tea, OyAyT OcoObIMH TOYKAaMM Hallet CHCTeMbI (ocobeH- 


TH Tula «cefva»). , 
B 3axmouenve Haliyzem Ha Bose yrol: 9, MexKy JMHHeli TOKa (Y= const) 
uel w — Ww, = const. 3anucaB B MpAMOYrOJIbBHDIX KOOp/HHaTax YypaBHe- 
1 HepaspbIBHOCTH, BUXPA HW [Ba BbIPAKeHNA NOHBIX NPOMSBOAHBIX BOM, 

o1t 


NOJyaHM CHCTeMy ypaBHeHHl JIA @) 
OT 9THX COCTABJIAIOWHX. SaTeM v3 


Bun dw = 0 onpegesuM uCKOMBIM yrou dp, KOTOPbIt B IIJIOCKOM TeYeHHM) 
JlaHHOTO W,’ 3aBHCHT, OKaSbIBaeTCA, TOJbKO OT Mo — TAKUM ccna i 
Tela Ha 9TOT. yrQl He BuMAeT (B OCECHMMETPHTHOM cayyae yroul %% 8 
CHT elle M OT KpHBH3HbI BOTHBI). Jia SBYKOBOH JIMHHH (wz = 1/V 6) 
HeHHe yrvia 63, 10 Ms AaHo B Taos. 1. 


BOJIHbI OT COCTABJIAIOULAX .CKOpOcTH, 
WeJIeHuA 4 yacTHbIxX IIPOH3BOAHbIX 


Ta6bauna 


Mo 1,00 1,1 25eee 20 4,00 1,69 2,00 2,50 3,00 4,00 5,00 6,00 7,00 


ae 90,000 96,332 96,894 95,915 90,000 73,606 46,174 30,697 18,914 14,804 12,888 11,838 41 


[louwy4eHo Take BbIpaxkeHve JA Op Ha Tejle H B Hoe, HO 3]eCb 


yroa ompeyqeimeTca vepes w, dw/ds (s — AumHa AyrH Bob Y = Con 
paquyc KPpHBHSHbI JMi 


TOKa H 3HaveHHe BUX] 
paccMaTpuBaemolt TOUKes 

3. PesyabTaTbh G 
cueTos. Ha 93eKTpoHi 
mMamunHe BOCM 6pm Op 
U3BeJ[eHbl paCueTbI OOTEE 
HHA KpyroBoro WHEE 


Sie upu pasHpx M. no I, / 
a|gs yacruuHo mo J// npvoOmmm 


HHIO OCTPOeHbI yapE 
BOJIHa, 3BYKOBaA JME 
(M = 1) u xapakTepucTH 
Puc. 3. J —nepsoe npHOmmxenne; J] — sropoe npu- Kaptuna oOTekaHus, 0 
OunKeHHe; JJ] —Tperbe MmpHOnwxKeHHe, @— 9KCNepH- yeHHaa no J] npHOmH*KeHk 
ae OUeHb OIM3Ka K TOCTpOE 

HOH. 

Ha puc. 2 mocTpoeHbl BOJHbI H 3BYKOBbIC JHHHM Qua cryyaeB Ma =¢ 
(//I upu6saux«xenve), 4,0 u 5,0 (JJ upHOnmxKenne). Yroa HakJOHa 3BYKOB 
JIMHMM B TOUKe TlepeceyeHHA ee C BOJHOH XOpolio corsjacyeTcA Cc JaHHBbll 
TaOn. 1; 

Puc. 3  wusuocrpHpyeT cCXOAHMOCTb MeTOJa NO TpHO7MxeHHAM 
M. = 3,0; 3ecb 2%e JlaHO CpaBHeHHe C pe3yJIbTaTaMH 9KCIepHMeHTAa, TIPOB 
neHHoro [T. M. PsOvwHKOBBIM (Yepes Py (B)/po (0) OOO3HaYeHO OTHOLIe 
aBJIGHHA Ha TeJIe K JaBJIEHHIO B KPHTHYeECKOH TOUKe). 


fo ——— 


AvasM3 pacueToB MoKa3biBaeT, uTo yxe JJ npHOmmxKeHHe aeT nocTaTou 
TOUHbIe pesysbTaThl. JLAHHbIe pacueTOB JjalOT BO3MOMKHOCTh MOCTPOUTb KapTHl 
aBJIeHHA Ha NOBEpXHOCTH HM BHe TeJla, 3BYKOBYIO JIHHHIO, XapaKTepHCTHK 
nowowKeHve WH (OpMy yAapHOH BoHbI u T. X. AHANOrHYHbIM NyTeM pemaet 
saylaua OOTeKaHHA C OTOIMeMWeh yapHon BONHOH NIOCKHX MIM MpocTpaHe 
BCHHBIX TCJI NPOH3BOJIbHOK COpMbI, OONaalOllHX OCbIO CHMMeTPHH. 


BbuncuIHTebHbIM WeHTp Tlocrynu.10 
Axkaylemuu Hayk CCCP 20 X 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A.A. Topoxuuubin, Tp. 3-ro Bcecoiwsx. mate. chesna, 2, 1956. 2? C:A. Xp 
cTHaHOBHY, Tp. IATH, B. 543, 1941. %T.C. Cmypos, Tp. Boenxo-Bosz. ui 
axaq. uM. H. E. )Kyxoscxoro, Ne 191 (1947). *D. Holder, A. Chinneck, 17 
Aeronautical Quarterly, 4, Pt. 4 (1954). ®H. Maccol, J. Codd, Aeronaut. R 
Com., Ne 9315 (1945). 
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Hoxsaner Akanemun nayxr CCCP 
1957. Tom 113, N 3 


PHIPOMEXAHHKA 
——————L 
r. H. MbIXTEEB 


OTPbIBHOE OBTEKAHHE MO CXEME KHPXrOobA 
AHOrO.CEMEMCTBA KPHBbIX B OFPAHHYEHHOM MOTOKE 


(ITpedcmasbzeno akademuxom A. H. Hexpacosotm 12 X 1956) 


MKHYTBIC pelleHHA 3aqayH OO OTPbIBHOM OOTeKaHHM 3ajaHHoro rpe- 
BHA NOTOKOM HjleaJIbHOH HeCxKHMaeMOl XXHAKOCTH 0 cxeme Kupxrowa, 
AMUCHHbIM JBYMA TapaJVJIeJIbHbIMM CT€HKAMH, OJYYeHbI TOJIbKO JIA 
WHKM (1%) uw kauHa (1). 

HacTosmen paOoTe jlaeTCA TOUHOe pellleHHe STO 3aqauu B 3aMKHYyTOIi 
(€ WIA HeEKOTOPOrO JiBynapaMeTpHyecKoro CeMeliCTBa KPHBbIX. 

. Kpusyio, 3aqaHny1o ypaBHenuamMu 


‘le (1 — V1 — ctg?u te? =) cos— Bee cos $ dd 


Acos™u ( 
migu \ 5 ™ — 25. ; yaa A ™—29\m’ 
tg? ALENT | 1—ctg* tg? —__ 
$ (1 +tg e ctg*u tg i Nh + sine Bil Siege ) 


(O< p< 4/2m) 


1 f ix 2 2% — 29 \ — (m+2) 7 — 29 25 5 9 ag. 
cos?” it \ (tet Seger Ui ifax on cos ad 


t = a —29\m’ 
Aiea 9 (1 + tg? ectg? u te? = (1 + sinu V3 — cig? u tg? ee 


m 


— yrOJI HaKJIOHA KacaTeJIbHOH K OCH X, H3MCHAIOWLHHCA B HHTepBavie 
m/2—32< mu, Ha30pem KpuBoH L (m, p, ¢). 
Ipu mlepexoye K HOBOH mMepemMeHHO § pH NOMOLIH mpeoOpasopanna 
‘x/2 — marctg(tgucos$) ypaBHeHua KpuBol L(m,y,¢) yipouawrca u 
IMMAaloT BUI: 
igi i i — sin? uw sin? @)!2 : sin p. sin 0 
” \ (1 + sin 8) sin @ (1 — sin? u sin? 6) ce (m Are ee ) db, 

4 (1 + tg? e cos? 6) (1 + sin uw sin 0)” V 1 — sin? pv sin? 0 ) 
m2 m/|2 
5 \ (1 + sin 6) sin 6 (1 — sin? up sin? @)”™! COS U. ) a 

{ (1 + tg® e cos? 6) (1 + sin u sin 6)” V 1 — sin? pu sin? 0 


COS (m arc COS 


. 
[na Kpupusup K (9) Kpusoi L(m, vp, ¢) HMeeM BbIParKeHHe 


ns: ‘ o 2% — 20 mn 
2 24 to2 = (! sin V/ 1—eg ute } 
aig ce (1 +te Bete TEES a ) + sin p v7 


gh ‘ 5 mt — Ze, — (m+2) 7 — 29 
A cos” U. (1 4 V/ teen tg* a) cos S504 


(2) 
<pupan L (m, uw, ¢) CHMMeTPpHYHA OTHOCHTEJIbBHO OCH X, NpOXOJHT Yepes 
\JIO KOOPHHaT, KacCadCb B HEM OCH Y, H ABJIACTCA IPH O0<u<x/2m 
STOHHO BOSpacTalollleH KPHBOH, KaCaTeJIbHaA K KOTOPOH B CHEE NO UA Louk 
OpasyeT C OCbIO X yroul, paBHBIi «/2—my (puc. la). pu p= BDH 
L(m, », ©) oOpaujaetca B TIpaAMyto, CoBMajfatolllyio C OCbIO Y (puc. 16). 


313 
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O6osHauHM JuuAy Ayr KpuBolt L (m, pw, e) H KoopyuHaTHI TOoUKH Cy 
BeETCTBEHHO, 2Sy, Xo U Yo; Tora OyeM MMETB: 


Sy = AD (m, p82), Xg = AD, (1M, t8)> Yo = MDa lm, we, 8); 


‘ NS 1 Bas m/2 
° {1 +2) (1—?2 sin? p)™!? dé 
D (mi, Ge) = Ki 


3 [4 + (1 — 2%) tg? e] (1 4-2 sin wy" Vik 


Se) 


2 ; 
D SE | \ sin 0 (1 + sin 6) (1 — sin? p sin? 6)/? 
I a : (14+ sin yp sin 0)” (1 + tg? cos? 6) 
See do 
V1 — sin? yu sin? 0 


? 


x sin (m arc sin 


7/2 : ‘ : ss 
Ds(m 2) =| | eo ae 
bieioes Season ; (1 + sin w sin 0)” (1 + tg? e cos? 0) 


X cos ( {O80 COS ee ) do 

\ V 1 — sin? » sin? 0 
2. PaccmotpyM 3aqauy 06 OTpbIBHOM OOTeKaHuU KpHBON L (m, p, s) 
CKHM MOTOKOM HfeabHOH HeCKHMAeMOH %KUAKOCTH NO cxemMe Kupxi 
B KaHaJle WupHHoH H, paBHon 


e+ u\m 
cos 
z =a) 
H = xh cosec2¢ ctg eee 
e— 4 
cos “ec 


CkopocTb HeBO3MyeHHOro OTOKa Ha GecKOHeuHOCTH H CKOPOCTE 
CTpyax OO0O3HaYHM, COOTBeETCTBeEHHO, Vo u Vy. TIpumem o6TeKaemyto J 
L(m, », ¢) H CTpyu 3a THHMW 
ka ) =O 4 NONO%KHM TOTeH 
ckopocTtH- @ B TOUKax O 4H 
(puc. 1) cooTBeTcTBeHHO paBi 
o=0 4 9=%. OOnacTb Ké 
JIEKCHOrO NOTEHL Hala W = © 
COOTBETCTBYIOINaA OOsacTH 
HHA, OyfeT Tora mpeycraBd 
codoh nouocy mupuHol Q =/ 
(puc. le). B cumy cummer 
MOXKHO paCCMATPHBaTb TOM 
OO1aCTb TeYCHHA, JIerKallly10 
OCbIO X, KOTOPOH B MMOCKOCT 
COOTEETCTByeT NOsl0ca IWHpuE 
1/,Q, Mexallad Haj OcbIO g. 
pellleHHA 3aqauM JOCTaTOUHO 
TH (PyHKIHIO 


x (#) = In(2 ¥,), 


aHaJIMTHYeCKYIO BHYTPH 9ZTOM 
Puc. 1 JOCbI WH YOBJETBOPAIONLy1O ye 
BHSAM:! . 


x(0)=Inco=w; y(cc)=0; 

Imy=0 mupu ¢$=0, —co<e <0; Rey=0 npn D0, POS 
Imy="0 ae b=1/,Q, —wW<K OK w; 

K (Im y) Rex = Vy » (im x) mph p=0, 0G o< ®. 


1 


O44 


|Jlerko mpopeputTb, uto TaKoli (pyHkuvelt 6yjer 


ee ee ee 
1+i CV 4 te 
C= Vexp Qrw/@—letge, cose = exp(—esr/Q). 
RE Bie ne thee RAG Cag See TORE 
Vo/Voo = (cos + / cos ey etg =f (7) 


TOPOe ABJACTCH YPaBHEHHeEM JIA ONpejlenennaA BemuynHE! Vy 0 3aaHnoil 


THunHe Veo. Muterpupys (5) ¢ yuetom (4), (6) u (7), tMomyyaem pemenne 
cTaBJICHHOH 3ayauH: 


do ig dts (CSI Saag the leg 


dz (ery 4 


, (8) 


PLie Shae poss 


e 
eee bea Oy 2 Vf (9) 
PIE SY pice ey reais 
Ilepeiqga B pasencrge (8) K mpeyeny mpu v->0, o= (o / In sec? «) x 
In(1 + tg?<ch? 6), HaxoquM ypaBHenusa crpyii 
ch 95 sh 89 
1 + ig? ech? 05 


Cie {D, (m, w, ©) +\ 


00 
0 


(1 — sin uw) sh 0) + cosuwchd 
ch 0 (cos uw sh 0) + ch 60) 


X cos [m are sin * + (1 -— m)arce sin a db} aien) 
0 
(10) 
8» 
= ee cHiGn sid, 
Yor = {Ds (m, w, &) Te areata x 
} 
(1 — sin u) sh 9) + cos uch 6 
ch @9 (cos u sh 0) + ch 05) 
OTCIOJa KPHBH3HY CTpyH 
(cos uth 0) + 1— msin p) (1+ te? e ch? 9,) 


x sin [ mare sin +(1—m) arcsing 9 | dbo } 


ICT ee Acos? uchO,sh6)(1-+cosuth): ~ (11) 
Conpotupsienne zyru L (m,v, ¢) onpeyemsetcs H3BecTHOH dopmyuoli 
: oe V, \? eHV2, 

pP=(1— +") = (12) 


SaMeTHM, 4TO H3 TpeX TlapaMeTpoB m, » HM ¢, BXOJAMWMX B_ pellienue, 
cusIy cooTHOIeHHA (3) TOJbKO [Ba ABJIAIOTCA MPOHSBOJbHbIMH, He 3aBHCcs- 
MMM OT IWHPHHbI KaHava. Ecsm 3ajaTb WiMpHHy KaHasa H, ype u3 BewH- 
1H X-, Yo, So H MapaMeTp m, TO fia ONpeeeHus NapaMeTpoB y. ue 
JIEM MMeTb, corsacHo (3), (4), ABa ypapHenus. Mbl BuyMM, 4TO CONpoTHB- 
He 3ajjaHHot g~yru L(m, uw, ¢) HW CKOpocTb B J0O0H TOUKe TMOTOKa slerKo 
ipegemsiotca dbopMysiamu (12) u (8). Popmpr x%e camow KpuBoH L(m, p, &) 
CTpyii ompesenaoTCA HECKOJbKO cOmHee. OAHaKO AA WesbIX 3HayeHnh m 
aBHeHHe OOTeKaemolt wyrH L(m,y,¢) HW ypaBHeHHe CTpyH BbIpaKarorcs 
pes sulemeHTapHble tbyHKitMu. B kayecTBe MpHMepa . pacCMOTpHM 3aqayy 06 
PbIBHOM OOTeKaHuH KpuBO L (1, p, ¢). 7 t. @8) 3 


3* 515, 


Ypapuenue 9TO KpHBOM, CormacHo (1), uMeeT BHA: | 


; A sin u cos? e fsinu —sin? ey 2 2 6) 
a n(1 + tg? ¢cos? U0) + 
+ sintu—sinte | 2sinre (I+ tg ) 


ot Bera: (ae (Ar th (sine esin 6) — Arth sine) + In atl} , 


sin w sin € 1+ sinuwsin® 
Asin ucoste ( sin. —sin®s 
We pee 2sine 


cos u. cos 9 
+ (1 —sinp) Me 2° are'sin ree eye | arc tg (sec ¢ ctg 0)}} : 


arc tg (tg cos 9) a | 


Pemenne 3aqaun natijem, nomoxHB B copMyviax (7) — (12) m= 1; moet 
mpeoOpasoBaHHl NowJyuMM: 
2 j —sjnrze 
ys A cos? € je y—sin®e [i — arctg (Gtgs) + 


sin? wu — sin®e sine 


sin vu. — cosp, C+VC@—tcose 
eo Inthsaacie )| + (1 —siny) Ee n Maes. ey 


2 sine 


sin u 1tiVG@—1 sine yee In ude ee 
Fain!" (yates ctg 4 ar 1-+ sin p. } 


YpapuHenve crpyi: 
De ae) [(“— COS Arth (cose th 4) + 
U 


sin? uw — sin? e cos € 


4 Sinu— sin’ in (1 + sin®e sh? 6,) — (1 — sin p) In (ch 9 + cos ushdg]}. 


2 sin? « 
2 pa Se: 2 
Yer =44Di (1 +) + sepa [ee SISSY (are tg (tg ech 69) —2), 


sin? wu — sin? e sine cose 
sh 0, + cos uch 05 | 
ch 6) + cos u sh 0 


+(1—sinw) (=e arc tg (sin e sh 95) + > — » —arcsin 


COMpOTHBJIeHHe: 
P = x|1—(cos25* [cos *5 


3. Mp nouslOxKHIH, UTO MapaMeTpbl m HU Ww YOBJIETBOPAIOT yCJIOBI 
O<p<x/2m, npw koTopom KpuBas L (m, wu, ¢) MOHOTOHHO Bo3pacTatoula 
Ec p>>x/2m, To B Touke 9=arccos (ctgptg(x/2m) KpwBan MMe 
MaKCUMyM; Ip p = «/2m KpuBaa L (m, p, ¢) HMeeT KacCaTeJIbHy!0, Mapa 
JebHylo OCH X B KOHeyHOH TouKe C,. Crpyu npn p >7/ 2m umewr pe 


-\ete eas 


2m. 
suunyto crpyktypy. IIpx w<are tg ——— > crpyH uMeloT TouKy meperHt 
2 
IIpH p = arc tg, CTpyH aCHMIITOTHYeCKH MpHOsMKaIoTCA K OCH xX, a TI 


2m * 
p > arctg —— OHH mepeceKalorca M yXOJAT Ha BTOPOH JIMCT PHMAHOB 


MOBepXHOCTH. 

Panee HaMH ObIJIO NOyYeHO pelieHve 3afaun OO OTPbIBHOM OOTeKaH 
Oe3srpaHHYHbIM MOTOKOM HjeaJIbHOH HeCKAMAeCMOH XMKHAKOCTH M0 cxeme Kyy 
rota KpwBbix L (m, ») (4). Popma KpuBbIx L (m, p) W CTpyi pH u3sMeHeH 
llapaMeTpoB Mm MW » MeHsSeTCH TOUHO Tak Ke, KaK H KpHBbIX L (m, p, 
JlerkO yBHJeTb, YTO TpesebHbIN Nepexoq pH e¢—-O0 B HalyeHHOM BBI 
pelleHHH O3HayaeT Tepexo OT OrpaHHYeHHOrTO NOTOKa, OOTeKalollero J} 
L(m, pw, ¢), K OesrpaHHyHOMy NOTOKy, oOTeKaioujemy yry L (m, p). 

Vucruryt MexaHukKu Iloctynu0 

Axaylemun HayK CCCP 5 X 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1H. E. Ky kospekni, Marem. c6opu., 15 (1890). 7 R. Mises, ZVDI, 61 (19 
30. WU. Menakousu, Tp. Jlenuurp. uct. wx. BoAH. TpaHcn., 20 (1953) 5 Se 
Ilprx trees, TAH, 108, Ne | (1956). 
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PHIPOMEXAHHKA 
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NM. HW. 4YUWIKHH 
OBTEKAHHE 93JIJIMMCOB NOTOKOM FA3A CO CKOPOCTbIO 3BYKA 
| (IIpedcmaszeno akademuxom A. A. Jopodxnuyeineim 23 X 1956) 


IIpH WcnOMb3OBaHHH 3JIeKTPOHHBIX CUCTHBIX MAalIHH JIA pelleHHs HeKOTO- 
IBIX HEJIMHEHHBIX 3aay ra3soBpoll JHHAaMHKM adPdeKTHBHbIM OKa3aJICA OMMH 
HCIeHHbIM MeTOA, mpeqsoxennpili A. A. Jlopoqunupimpm (1). Stum merojom, 
(PHOMWOKEHHO CBOAAUIMM JByMepHble 3aayn K OOBIKHOBeHHBIM ucbtbepeHii- 
JIbHBIM ypaBHeEHHAM, ObIJIO PpaCCUHTAaHO HECKOJbKO TPHMepoB, B YaCTHOCTH 
MOTeKaHHve TpopuNA H Tela BpalleHuA Ha JOsByKOBOH cKopocTu (2). Syecb 
1OMOOHLIM T1yTeEM MPOBOAHTCA pacueT OOTeEKAHHA 9YJJIMTICOB 3BYKOBbIM [OTO- 
‘OM ra3a. 

_ Ilyerb moTrok CO CKOpocTbio 3ByKa HaGeraeT BOJb OONbIUON OCH JNNCA. 
(aK H3BeCTHO, B 3TOM CJlydae HMEIOTCH [Be NOJyOeCKOHEYHbIe XAPaKTEPHCTUKH, 
{aynHalouivecA Ha TeJle H pa3srpaHH4yHMBaloulMe BCe TeyeHHe Ha Be OGMACTH. 
PaccuvTaeM CMellaHHOe TOTeHIHasbHOe JBYXxKeHHe B OOsacTH | (BBepx 
10 NOTOKY OT XapaKTepHCTHK). OHO MOxeT ObITb NOCTpOeHO Ha38aBHCHMO OT 
BMXKeHHS B OOacTH II wu onHCbIBaeTCA ypaBHeHHAMH Hepa3pbIBHOCTH MH OT- 
SYTCTBHA BUXpA. Ecm BBecTH Oe3pa3MepHble BeJIMYMHbI, OTHOCH JVJIMHbI 
< MOJOBHHE (POKyCHOrO pacCTOAHHA, CKOPOCTH — K MaKCHMaJIbHOH CKOpOCcTH 
3 ra3e HW MWOTHOCTb — K IIJIOTHOCTH TOPMOXKEHHA, TO ITH YpaBHeHHA B QVJIVJIMM- 
PH¥eCKHX KOOPAHHAaTax &, y OyyYT: | 

aa ie aa (1) 

E on 0& on 
Mee t= Holl, @-—= Hod; h =o, p=Hu; H= Y sh?§- sin? a: uw, o— 
1 


OCTABJIAIOULMe CKOPOCTH BAONb runep6ow Hu sMNCOB; p = (1 — u® — v?)*-} — 
OTHOCTh; x — NOKasaTeJb afuaOaTHI (A BO3yxa x = 1,4). 

Tlo cHMMeTpHH OCTaTOUHO paCCMaTPHBaTb TOJbKO MOJYMJIOCKOCTh 
<y<«. J[na rpanuynoh xapaktepucruku 1-ro cemeficrBa HMeeM: 
dy _ m4 +0, ctg a4 (2) 
dé  —vu, +u, ctga,’ ; 


rye 


SE 
/ 1—ui— vi | 


: al: 
“%, = are sin / ; : 
: | ue + vf ae 


dé vy + uw, cig o% 
YcnopuMca oTMeyaTb uHyeKcom 0 BemMuHHbI Ha och =O, HHJe- 


pee Os es d 
ES [um — vu, ctg a) = a ~ae (sin Qn + sh 2) Ms) 


xeom | — Ha xapakTepucTuke, a WHJeKCOM NM—Ha MpoMexyTOUHOH JMNM 
_ 4 ; 
fin — 7 q, (VN —Homep mpnOmmxeHusn, n= 1, 2,..., N). 


Kpaepbie yCJIOBMA 3afauH TaKOBPI. Ha och vU,=0; Ha oOOTeKaeMOM 
anmumnce 6 = arthS (—orHocntesbHaa TOMMMHAa) Up = 0; Ha 6ecKOHeyHO- 


CTH JIA 3BYKOBOrO IlOTOKAa 


Te x— 1 ‘ ” | ena : 
: ha = >> tin = V7 008 tn n= —V 4 8in a. (4) 
ues 


Muterpupys. (1) no 7 or 0 AO np, COCTABHM MHTerpaJIbHbIe COOTHOIIeHE 


. 


\ Tn 


d Thy ‘a 
iE \ h dy — age + On =9, 
0 - (; 


VR Nn 
d , dy 
ae \ K dy a hee commer al iQ) = Oi 


0 


Pemenve 34,a4H MOXKHO BeCTH C pa3JIMYHOM cTeneHbIO MpHvONMxKeHUS 
B N-m upu6muxKeHnn, BBoaA N—1 mpomexkyTOuHbIx JIHHHM Yn, COCTaBH 
2N wuTerpasbubIxX CooTHOmeHHH (5) qua n=1,2,...,N. IIpu 9sTom noz 
HHTerpaJbHble (yHKUHH B (5) OyqeM NpuOTMxKeHHO NpeACTaBJATb MHTepnoss 
IHOHHbBIMM TIOJIMHOMaMH Bua: 

N N bein 
74 = >) a,cos aoe h= Dbsinks => : (€ 
k=0 k=0 
re Ay, b,— muHeHHbIe PYHKUMH yp, Ay. I1pH sTHX ANMpOKCHMalluaAX MOXKH 
TOUHO YOBJIETBOPHTb BC€EM KPaeBbIM YyCJIOBHAM. 

Tloncrapaaa (6) B (5), nomyaum B N-mM mpHOsmxKeHHH BMecTe C (2) ne 
cucremy 2N +2 oObIKHOBeHHEIX JucppepeHUMabHbIX ypaBHeHHH JIA Hens 
BECTHBIX 3HaAYeHHH 1, Un, Un. YpaBHeHHA, Cueqyloulue u3 (5), 3alMMCbIBaloTe 
B (opMe: 


dnixXy, a , dn; 
7 = Cn TW +S) das (x; Ge — ©) (miex0y258y% eeetid 
t—. = 
anh, ( 


ze Spy ee EP eer N) 
dé —y ni\ Si dé Yi Ho ) = 1, 4,262, ? 
i=1 


Te Ch, Gai, C47 —MUCAOBEIE KOSPPUNHEHThI, KOTOphle, HampuMmep, qua NV =: 
npHBeyeubl B Tan. 1. 


Lao num an 


4 0, 6576 2,0962 | —0,8542 6 5262 0,5750 | —0,0889 
2 —2,0459 | —0,0032 3,0503 | —14,8662 3, 7165 0,9958 
3 59,3700 | —2,6162 | —0,8542 18,4938 | —8,0080 2,8096 


os WSF |) 0), 2m] 0,1054 | | | 


IlomyueHHana cucTeMa WHTerpupyerca uncmeHHo, HauMHaa oT oOTeKaemore 
BITMNCA fo5, MpHueM yOOHO nepefita kK HoBOlt He3aBHCUMOTi TlepeMeHHO!} 
=e—§. 3yecb wMeeT MeCTO KpaeBad 3afjaua, Tak Kak B N-M npwOmmxKeHHI 
MPH foo BCe Uz=O0, a N suauenuli v_z mogOupatorca no ycnopuam (4) H: 
OeckoHeyHocTH (t= 0). Hayanbuaad xe BemHUMHa %- ONpewem#eTcaA yepes v 
no (3), KOTOpoe B M0cKOM cayuae cBo_UTCA K TPaHCleHeCHTHOMy ypaBHe 
Huto. [locne wuTerpupopanua cucTeMbI 110 aNNPOKCHMalHaAM (6) MOxKHO m0 
CTPOWTb MO/e CKOpocTeHt H, B YACTHOCTH, 3ByKOBYIO JIMHuIO me(6)s 
Ha anekTponnol cuerHoii mammue BICM taxum MeTOJOM ObIIM paccun 
TaHbI a/c 6 = 0,2 wu Kpyr, npayem MNOAOOp 3HayeHH V_, YACTMGHO BHITON 
HAJICA C MOMOMbIO MHTepnOdAMH CaMolk MawtMHol. PacueTnr quia Kpyra Obl 
Jia cheanbl uit N = 1,2,3. Pesymrarst pacueros moKkasanp Ha puc. i 
Me Mano paciipeyesenue unctia Maxa M wa camom o6TeKaemom Kpyre payuy 
548 : 


*=1, u Ha puc. 2, rye MocTpoeHa 3aBHcuMocTb uncia Maxa or t= 
/r naa ocw (Mo) u Aaa XapakTepucTuKu (M,). Tperbe mpnO.m2xKeHHe, Kak 
{HO CYJUTb NO sTUMrpatbHKaM, JaeT OcTaTouHy10 TOUHOCTD. 


y Pue. 4 , Puce. 2 


B rao. 2 npupBeyqeno pacnpeyenenue uucna M wa o6TeKaeMom 9,IMIICe 


pyre. 
Ta6nuna 2 


1,203 
1,518 


1,263 
1,354 


0,260 
0,067 


0,470 
0,134 


0,715 
0,268 


0,889 
0,540 


0,984 
0,829 


1,083 
1,157 


M | 0 
M 0) 
Ha puc. 3 u306paxeHbI HayaJIbHbIe YUaCTKM XapaKTepwCTHKH H 8BYKOBOH 
‘HHH JIA Kpyra. 
AHaJIOrHuHO MOXKHO paccMoTpeTb OOTeKaHHe 3JJIHIMCOH- 
B BpallleHHA MOTOKOM La3a CO CKOPOCTbIO 3ByKa Ha 
CKOHEUHOCTH. 

_ Tloqo6unim MeTofomM pelliaetca H 3aqaua oOTeKaHHA 
YKOBLIM HOTOKOM 1fa3a IIpOH3BOJIbHOrO MpousA, 3ajaH-- 
PO B MOJIAPHbIX KOOPAHHaTaX. ypaBHeHvem r = F (6). 
Jecb lWesecooOpa3sHO MOb30BaTbCA HOBbIMM OPTOrOHaJIb- 
IMM KOOPAMHaTaMH, KOTOpble O-llpexHemy OyyemM o6o- 
auaTb & %, OHaKO Tellepb 


E=r—F (6), (Sf =—F4\: 


dn 4 


Puce. 3 


do 
n ‘ Pe 


aKUM 2Ke IlyTeM, Kak B CJIydae QJIIMMCOB, NpveM ONATb K IIpHO TH KeHHOM 
icreme (7), HO Ha 9TOT pas MapaMeTpbl Jlam> B y; 4 H @, w OyAyT, CcooT- 
2TCTBEHHO. 


jc es eal ee 
== =? L— = 
VrAtre F,VP+ Fe 
BbtuvcHTebHBIN WeHTp Ilocrynuno 
Axajlemuu Hayk CCCP 20 X 1956 


IJMTHPOBAHHAA JIMTEPATYPA 


1A. A. Topoguuupn, Tp. 3-ro BcecowsH. MaTeM. Cbesfa, D. Ice, HO, Tale 
aukosa, Il. WU. Uymxkug, 10.0. WmMpraescknu, Tokay, Ha Kondepenuun 
YTH PasBHTHA COBeTCKOTO MaTeMATHYeCKOTO MallMHOCTPOCHHA H mpHu6opoctpoenusa, 1956. 

519 


JIoxaagn Axagemun nayr CCCP 
1957. Tom 113, Ne 3 


PHJPOMEX AHI 


rO. J. WIMbIPJIEBCKHM 


BAPHALLMOHHAA 3AAUA FASOMHAMUKH OCECHMMETPHUHb 
CBEPX3BYKOBbIX TEYEHWH 


(IIpedcmaszexno akademuxom A. A. Jlopodnuyotom 23 X 1956) 


Llembio paOoTbl ABJIAeTCA OMpeyeseHHe CPOpMbI yacTH Tea BpallleHus, 00s 
WaioujelH HaMMeCHbILNMM BOJIHOBbIM COMPOTHBJIEHHeEM B CBeEPX3BYKOBOM IIOTO! 
M COMJa C MHHMMAaJIbHbIMM TOTepaAMH. 

JIunua AB (puc. 1) saBaaetcx UCKOMOH 06] 
sylolelt Tella BpaleHua; AC — 3aqanHaa xapak’ 
pucTHkKa MepBoro cemelictsa; BC — uckoman Xape 
TepHcTuKa BTOporo ceMelCTBa. 

Metoy A. A. Hukomnpcexoro (+) nosBomser pi 
CMaTpHBaeMy!o 3ajauy POpMyJIMpOBaTb JIA PYHKY 
Ha xapakTepuctuke AC. 

Bpeyem o6o3HaueHHsA: xX, f — JeKapTOBbI KOOP) 
HaTbl B Me€PpHHOHAJIbHOM IJIOCKOCTH TeYeCHHA; & 
yrom Maxa; %— yrouI HaksioHa cKOpocTu; x — MOk 
3aTeJIb agquadaThl. Yrom Maxa u yrou HaksloHa Ck 
Puc. 1 poctw Ha AC, sBjsIOlMeCH H38BeCTHDIMM (byHKIE 

MM, OOO3Ha4YHM, COOTBeETCTBeHHO, uepes A u 8, 
koopyuHaty r—uepes R. Hakonen, BesmmunyHy BC 


f 
xti1 
HOBOrO COMPOTHBJIeHHA, jleJIeHHyIO Ha 20 ee (3ecb (.) — IWOTHOC 


TOPMOXeHUA), OOOSHAYHM Yepes 7, PasHOCTb xg —xX4— Yepes X, cymmapHl 
pacxoy| Ta3sa yepes KoHTyp ACB — uepes VY = 0. 
B 6e3BuxpeBoM Culyyae BOSHMKaeT Cieyionland BapMallMOHHaa 3ayjaua: 
IIpu 3aqaHHbIX NOCTOAHHBIX Fa, rz, X U pPyuKuuaxA(l 
6(R) Halitu hyuKkyun a«(r), 9(r), pealu3ywmue XKCTPEMYM 


TC oes! 
ab yg al 1—cos2A\ 2 x—1fsin A cos 8 
x ‘ } x—cos2A C=) | 4 ar Saw] RAR — 
=r, 
oS es ae beh 
are \ V x+1 ‘jae 2x—If sina cos 3 Aa 
*% — COS 2a eae oo [ x ee J 
pisay es 
ipu USOUNCPHMeETPHUYeECKHX YCNOBUHAX 
Le "Ee 
Ce \ ctg(0+ A)dR— \ ctg(9—a)adr, 
R=r, r=FB 
ae ‘hi Fen 55 
ee (es) %x—1 _RdR i \ (se le+1 r dr 
x— cos 2A sin (0 + A) x —cos2a /?*~! sin (8 — a) 
R=ra Tore. 
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@pepenuuastbHOM yCuOBUH 


lf 


d> 1-+ cos 2a da sin d sin a 


dr -%—cos2a dr r sin (3 — a) a 


PpaHHu4HbX YCNOBUAX 


& (te) RRO), O(c) = ben 


JjonycTHMbIMH SBJIAIOTCA HeMpepbIBHble (yHKUMH «(r), 9 (r), 


SHUeCKH JIOCTHXKHMbIeC MOTOKH. 
CchopMysmmMpoBaHHad 3ajlava ABJIAe€TCA BbIPOXK- 
HOH, MOCKOJIbKY MpoOHsBOAHbIe (yHKWAH Cco- 
WKATCA JIMHeEHHO, H MOKeT ObITb pellieHa Me- 
jom JJ. E. Oxouumcxoro (?). 

Pemenue MpHBOAUT K CIE yIOULHM pesyJIbTaTaM. 
O6pasyromlan Tema AB uMmeer, Boobule roBo- 
, H3JI0OM B TOUKe A, H3 KOTOPOH xapakTepuc- 
KM NepBoro ceMeHCTBa BbIXOJAT MYUKOM BIVJIOTb 
AD. WUckomas xapaxtepuctuka BC coctTouT 
HeSKCTpeMaJIbHOoro yuacTKa CD wu 9aKcTpeMaiib- 


tro DB. Ha nociequem yHKWHH « H DO ompeyemaIOTCA M3 SABHBIX 


‘parkenuli 


1 xt 


(; cos 2a i sil V 
Wi eae 
% — cos 2a 


— py? cos 2a cos « —y sin ee 


= 1) cos 
* — cos 2a 
— u? cos*a. | =ei| A), 


1 *-+1 


3 = signdp 


il 
ACCS AOIN Sek Al oe 
%— cos 2a ) 


; (a== ( 
arc Sin 4 


eh, u—MHomxuTertu JlarpanKa, BeJIMYHHY KOTOPbIX MO?KHO OMIpe{eJITb 
TocleHUX JBYX PaBeHCTB MO U3BeECTHLIM %, 9, F B TOUKE BR 


Pue. 3 


YrouJl HakJIOHa CKOpOCTH He 
MeHAeT 3HaKa Ha IKCTPeMaJIb- 
HOM y4acTKe XapaKTepHCTHKH. 
Bce wHHuu ToKa B ABD sapas- 
FOTCA IKCTPeMaJIbHbIMH. 

Odpa3yromlan AB naxoyur- 
CA pelleHHem s3ajauu Typca 
MexKy XapakTepucTukamu AC 
u CB. 

Pemenue 3ayauu 00 OlITH- 
MaJIbHOM corse (pvc. 2) jaeT- 
Ca TeMH 2%Ke (POpMyaMu JIA 
aud. 

OrpbiCcKaHHIO OITHMaJIbHOrO 
coma mocpsalleHa padora (%), 
B KOTOPOH ABTOPbI CBOJAT 3a- 


auy K UYHCJIEHHOMY MHTerpHpoBaHHIO CHCTeMbI OOBIKHOBeHHBIX u(ppepeH- 


WaJbHbIX ypaBHeHHli. J1BHOe 
110. 


pemeHHe B 9TOM padoTe HavjJeHo He 


O21 


; 
; 


AnanormuHo pellaorcs Te «Ke 3aqauH [IA Cilyyad BUXPeBbIx TeveHm 
B stom cayyae cbyHKUMH Ha xapakTepucruxe BD Noqyunalorcs CieMyIoUly 
paBeHCTBamM: ~ 


X 


(sin 29 + sin 2a) +n (1 —cos 29) = 0, 


lA, ()o W9) 00s a ee 


Vur % — cos 2a. 
at = SO 2 [|r| cos (9 —a) + usin —9)1, 
dt ga, SONIA) 
ao) vo sin (o cae 


rye 
late 
x+11—cos 2a He 2x—1 


(2) =( 2x %— COs 2a 


Puc. 4 


>) —(byHKUMA ToKa, a (yHKUHA o 3afaHa UW BbIpamwaeTca uepes aBseHue 
WM MJIOTHOCTh p M0 dopmyse 


1 x 
ce 


© ie pw 


Ha puc. 3 u 4 npupeyenbr pesysIbTaTbI HeKOTOpHIX pacueToB. JA TE 
MMeIOINMX POJOBHOM KOHyc ¢ Mouyyrsiom pacTBopa 35°, Ha pwc. 3 nocTpoel 
4 pasmmuHbe OOpasyrommue AB, oOecneunBalollve MHHUMAaJIbHOe CONPOTHBJIeH 
mpu uucne M uHaGOeraiomjero noroka M=3. Pa3auuHble KOPMOBBIe 4aci 
oOayaiollve +MHHMMaJIbHbIM COMpoOTHBJIeHHem, yua M= 2 v300paxeHbl 
puc. 4. 


BblyucIHTeIbHbIM WeHTp Ilocrynus0 
Axanemuu HayK CCCP 20 X 1956 
HWUMTMPOBAHHAA JIMTEPATYPA 


1A. A. HuxonmpcxKuili, O Tenax ppamlenua c mpoToKoM, oOOmamaronyux HaHMe 
INHM BOJIHOBbIM CONPOTHBJICHHeM B CBepx3ByKOBOM fMoToKe, Tp. ILATW (1950). 2 A. E. O2 
uuMcKuu, IIpuxkn. marem. u mex., 10, 251 (1946). °T. Dynepaneut, 9. XauT 
C6opH. Mexanuxa, WJ, 4, 1956, crp. 53. 


022 


Jloxnann Akanemun Hayk CCCP 
1957. Tom 4113, Ne 3 


TEOPH f YIIPYTOCTH 


M. H. PYCEHH-3A]E 


‘P T1O BECKOHEYHOHM TMJIACTHHKE, JIE)KAWEH HA YIPYrOM 
JKHAKOM MOJTYNPOCTPAHCTBE 


(ITpedcmasazeno akademuxom A. H. Hexpacossim 381 III 1956) 


-accMaTpuBaeTcn elicTBHe TOUeWHOrO HMiyipea Q Ha OesrpanwuHyro 
THHKY, Jl@Kalllylo Ha *KHAKOM HoOsympoctpanctse. Tlocequee cuvtaetca 
TMM TCIOM, Y KOTOporo BTopad KoHcTaHta Jlame p= 0. Ucnompayem 
THAPHMECKY!O CHCTEMY KOOPAHHAT C OCbIO 2, HalpaBseHHOH B rayOb nony- 
TpaHcTBa. Mnyviec, mpHsox*eHHBIi K MvacrunKe, cHayasa Oyqem cun- 
pactipeyeeHHbIM. OdosHayasa JaBseHve Ha MWaCTHHKY OT pac peyevien- 
» MMIlyJIbCa yepes q(r, ¢), Mom0xKUM (2) 


2 
q(r,t) == Aare (1) 
Reelonfis a Ot < @ 
aairnath ho hotuengale @) 


Hepexoya B (1) K mpegseny npn n—>co uw e—>0, nonyaum cocpeoToueH- 
-HMMIyJIbe. 

CIM jaBJIeHWe Ha MvlIacTHHKy CO CTOPOHbI OCHOBaHUA OOO3HAUHT yepes 
ft), TO ypaBHeHHe NolepeyHbIx KOeOaHHH MacTHHKH OyyeT 


1 0 df1 0/., dw yh ew 1 eens 

POF \r or E or (r Si 1 gb oe —~ D4 (7, 2) pP(rt), (3) 
w (r,t) —mporn0; A—TowlMna; _,— yJeJbHbI Bec MaTepvana; D = 
h?/12 (1 — v?) — .»xecTKOCTb TwacTHHKH. 
Havassusie yCJIOBHA QA w(r,t) caeqyroune: 
| we O) == (7, 0) c=. 0; (4) 


CoctTaBsaloulue CMeILeHHH U, HU Uz B MOMYMpocTpaHcTBe OlpeyesaoTcH Kak 
M3BOJIHbIC MO COOTBETCTBYIOIIMM KOOP/HHaTaM OT MTOTeHWMaJla CMeLLeHHE 
r,z,t), KOTOPbIM yJOBJIETBOpAeT BOJIHOBOMY ypaBHeHHI0 


4 0 ( or) 0? 1 oD (5) 


r or \" ‘or somo or? 

| CJIeAYIOUWHX HayaJIbHbIX WM PpaHWUHbIX YCJIOBMAX: 
Di(2,10) = D (7.24.0) 0; (6) 
Dien phe aN eel) 2 (7) 
jpapHenuu (5) C— CKOPOCTb paciipocTpaHeHUA BOJIHbI PaClMpeHHA, IpH- 


-¢=V i/o, rae }—noctosuHan Jlame, p— MJIOTHOCTD 2%KUAKOCTH. 
JlapneHue Ha acTHHKy CO CTOPOHbI X%KHAKOCTH paBHO: 


Pio ODN a | as OO 8 
p(rt)=—afos-(r an) + TF lpn = p Gi lwser ( ) 
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OT BeIHYHH 7,W,U;,, Uz, t,O,n,e Tepeliqem K Ge3pa3MePHbIM BeJHUN 
\ r 
r=— 


Ha? 
BeJIMYHHaMH. 


he ? 
OWHaKO YCJIOBMMCA B JlaJIbHeHINeM OIyCKaTb YepTOUKH Ha OespasMmepHi 
HBIM BeJIMYHHAM TOJIYYHM 


V3 ypapHenuit (3) uw (5) c yuerom (1) u (8) npu nepexoge K Oespa3n 


MEG 0 E 6) (3 
fOr \"-5, 


3 2 
r Or se) tN Se 

BO Lab ayy 

2nD (1 + n?r?)*le 
2 
—M os mes 
1 (i) 4 80, 

253 

Nie oO 


Chie 

=R20—")%,  MaSF e219. 

Pemenua ypapHenui (3’) uw (5’) OyqeM HaxOQUTb, TOb3yACb MeTO. 

HeEMOJHOPO pasyeseHHA MepeMeHHbIX, HcMOb30BaHHbIM I. V1. Merpamenem (2 
©o 


IlonoxuM 


w(r, t) = \ f(t, k) Jy (kr) dk, O(r,z,t) = \ He, tk) Jo (kr) dk.  ( 
0 0 
IIpeqnovi0ox%xXHM BOSMOXHOCTH [MPepeHUupoBaHHA NOX 3Hakamu MuTerpa 
(10), ro 3aKOHHO, Kak NOKasavia Nocnegyloulad mpoBepKa. V3 ypasuennit 
M (0’) Nomy4HM CHCTeMy ypaBHeHu yma onpeyenenua f(t,k) u H (z2,t, 
OF (t, k) Cis Sees Poe OPH (z, t, k) 
Rif (t, R) + N Ft eM 6 kins” (t) — MS 
— k?H (z,t,k) + 


Oe 
f (0, &) = fz (0, 2) = 0, 


or? eas pa 
Ghar L ke) Ot, Peake) 
Oz? — 
Tipu CUE TY IOULH X HavaJIbHbIX H TPpaHW4Hblx YCJIOBUAX: 


H (z,0, &) = H;(z, 0, k) = 0; 
H,(0,t, 2) = f(t, &). 


Silecb HCHOMb30BaHa U3BeECTHAA 3aBHCUMOCTb (?) 


( 
( 

4 n2 4 r 
ar (44 n2r2)'l2 aaa \ ke-kin J (Ar) dk. 


0) 
fo) 


Tlom0xuM 


( 
f(s, k) = Vid, kye-stdt, H(z, s,k) = \4 (z, t, k) e~Sdt. 


IIpumMenasa mpeoOpasopanve Jlannmaca x ypaBuenusn (11 
HbIX yCJIOBHH (12), 6yjyem umet: 


0 


( 
em oF Och 
k*f (s,k) + Ns f(s, &) — 5 

0H (z, s, k) 
Oz? 
024 


) ¢ yyeTom Haya 
(1 Sere) be hn — Ms*H (2, 5, ) |. = 
— (hk? + s?) H (z, s, Rk) = 0. 


. 
? 


( 


: [paHuyHoe ycuoBne (13) mpu arom mpuo6peraer Bu: 


Hz (2,8, k)|,_, =f (s, &). (17) 
OOujuM pelleHHemM BTOporo ypaBHenus (16) 6yyer é 
His eye, (se oe a, bye ee (18) 


» BETBh pallMKaJla (UKCHpyercaA Tak, 4TOObI arg Vk? + 5? = 0 aA jeHucr- 
@°IBHBIX MOJOXKUTEBHBIX S. BemuunHy C(s, k) CileAyeT NOJOKUTH paBHoli 
#0, NOCKOJbKYy paccMaTpHBaeTca BCe MOyMpocrpauctBo z > 0. Onpejemsa a 
py k) us ycnosua (17), nonyaum Bpipaxenne H (z,s,k) uepes ise \en Olome 
§34B sHauenue H(0,s,k) B eppoe ypapnenne (16) x pa3speluHB ero OTHO- 
jeibHO f(s, k), nomwyuuM 


= wor at Vea 32 { 
Fst) pls bet 7 FEES yee, 9 
(i #4 s*) VBE SERS ayer 
a Q a —zV k®+s2 f 
laf (2S. k) = Sn ke-hkin e = (1 — es) (20) 


1 a ae 
(FM +s)VE PRL oe 
»Ilo teopeme o6pamenux 
Trig t Y¥+ ico 
\ Fils, k) eds, H(ZtB—=a \ H (z, s,k)estds. (21) 


Y— ico y—ico 


) Dynkunn f(s,k)u A (z,s,k) B MaOcKOcTH KomMmeKCHOrO TlepeMeHHOrO Ss 
>10T 110 Be TOUKH PpasBeTBJIeHHA S—=--ik HW MOMOCHI B TOUKaX, SABJIAIO- 
XCA HYJIAMH 3HaMeHaTema. Hy 3HameHaTeA BXOAAT B COCTaB KOpHeli 
MBHEHHA, KYOHYeECKOrO OTHOCHTeJIbHO S?: 


1 NB pe Me ) 
GF pi s*) (2 4 52) —% st = 0, (22) 
fOpOe MOXHO IIPEACTABHTb B BHAe 
s® + a(k) st +6 (k)s*-+-d(k) = 0: (22’) 
ahha e+e, b(e) = (BP 42N), d(k)= yg. (23) 


Ypapuenve (22) B 3aBHCHMOCTH OT 3Ha¥eHHi k uMeer Ja s? uM TPH 
ICTBUTCJIbHbIX KOPHA, H3 KOTOPbIX OHH BCeryqa OTpHaTeseH, HIM OHH 
QUUAaTeJIbHbIM JCHCTBUTeJbHbIM WH [Ba KOMIIJI€KCHO-Ccomps>KeHHbIX. Herpyquo 
2MTbCA, YTO H3 JeHCTBHTEJIbHBIX KOpHeH ypaBHeHua (22) JMUIb OTpulla- 
IbHbIe OyAyT ABJATbCA HYJIAMH 3HaMeHaTemA Bf (s,k) u H(z, s,k). Kpome 
70, MO BUHAY ypaBHeHHA (22) MO*KHO CyeaTb 3aKsIOUeHHe, UTO eCIH 
<0—ero kopeHb, TO OOs3aTebHO | s?|< k®, T. €. YHCTO MHHMBIe HOJIOCHI 


s,k) u H(z,s,k), coorpercrByroulue STOMY 3HaYeHHIO Sj, JlexKaT MEX 
1KaMH pasBeTBsieHua. PacueTbr nmoKka3amH, uTo ecm O<KM/N<1, To 


s,k) u H(z,s,k) umewr pu pcex 3Hauenuax & AMib 10 YBa YHCTO MHH- 
IX HOJOCa, COOTBETCTBYIOWIMX €[MHCTBEHHOMY OTPHUaTeJIbHOMY KOpHIo s? 


aBHeHua (22). JiBa Apyrux KOpHA 3TOrO ypaBHeHHA OOO3HaYHM Yepes s? 

$3. 

3 

Bpruncenue wuTerpasiop B (23) Mpon3sBOHM OObIYHbIM OOpa30M, BBOAA 

DACCMOTPe€HHE Ha MJIOCKOCTH S COOTBeTCTBYIONIMH KOHTYp C yueTOM, 4TO 
520 


VMeeTCH [Be TOUKH pasBeTBseHHA. [lomyuuM: 


f (ts A) = oe heh Ret, 8) + 


+2) P(e, my Vingore Bay sin [lm + #) (t— F)] A? aa 


0 
qian t—e > 0; 


H (2, t, B= — 52 he-*" | Ri (2, ty B) + 


03 


as =| [z (k, m)V m(m-+ 2k) cos zV m(m + 2k) — 


o 


— F (k, m) sinzVm (m+ 2R)] sin (m+) (é plat, =) Nee dm\ 
yaa t —e—z>0; 


M2 


Seah 4 
2NP 51 


R(t, k) = 


— : 
V—siisi—s) (3-83) pate 


= Sit V—s 


XTSiN [(é —5) Vir 33 pts | aha ? 
2 SA: 


Ry (2; ts k) = 
M ; — 
—2 5; Vers : I(¢ € \V i sing Vs 
ae ee eee) SE sin Sy Aa SS ee 
Ve s2 (s? — s5) (sf — 83) 2 ‘ > ss 2 
4 
ay kt (m + bP : 
E(k, m) = ——_____________; 
(m + k)® ~- a (A) (m +- k)* +- 6 (R) m (im + 2k) + 7p RE 
M 
W (mM + FR)? 
F(R, mi) = 


pee 
(m +- k)® —a(k) (m + k)* + 6 (k) m (m+2k) + 7 RE 


BplpaxKeHHA JJId WporHOa MwacTHHKH WM MOTeHWMasIa CMeLLeHHH TOI 
HCHOJb3ya cooTHomeHHaA (10). 

Ecam B NOvIyaeHHbIX (popMyJiax MepeHTH K Tipeyesy npH Noo H 
TO MOJIYYHM pelleHHve JIA CocpeqoTOYeHHOrO MMMyvbca. 


VucturyT MexaHuku Ilocrynua 
Akayemuu HayK CCCP : 3 Ill 195 


UMTHPOBAHHAS JIMTEPATYPA 
1K. HW. Orypuos, T. WM. Werpawenbn, Yu. san. JITY, cep. marem.] 


B. 24 (1951). #707. WH. Werpamenubn, Yu. gan. JIPY, cep. marem. nayx, B. 24 {1 
3T. H. Barcou, Teopua Oeccenephix pyHKuuh, yu. I, 1949, ru. XIII, 13. 2. 
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Aokaayn Aragqemun nayx CCCP 
1957. ‘Tom 113, N 3 


TEOPH YT. VIP YVROGTH 


J. J. HBJIEB 
TIPHBJIMDKEHHOE PEWEHHE SANJAY TEOPHH 
MAJIBIX YIPYO-NJIACTHYUECKHX JE®OPMALLMAM 


(ITpedcmasazeno akacemuxom A. H. Hexpacosoim 12 X 1956) 


| Byqem uckaTb pellienve 3aaun B BUJe pAAOB NO HeEKOTOpoMy Mapamerpy 3: 


| CAE EO SL MHAG mee ROMANE; Cea yeO"2e. a. (1) 
n=0 


n=0 n=0 


Ecum mpu 6=0O umeeT mMecTo OCeCHMMeTPHUHOe HallpsAxKeHHOe cocTosHHe, 
, IpeHeOperas CxKHMaeMOCTHI, B CuIyyae NVIOCKOH ecbopMaluu Oyem uMeTD 


Cc Ze 
pote A page ae He CU = =e, , © = CONSt, (2) 


0 


| Tlogcrapaaa pa3oxKenua (1) B COOTHOIMeHHA, CBASBIBAIOUIHe HallpxAxKeHHA 
RepopMauuv B TeEOPHH MaJIbIX yIpyro-MacTHyecKux Jedopmaynt (+): 


= ee T = ve 
Fee aN aie Fase ee ee 
Ober 0 Q» At) 20> 
3 ej 3 e; 


}UpHHuMasx, TO o; = Ae*, BOCHOMb3OBaBLUINCb (2), MoyaHM: 


of”) — ol) == 4Buprel) +. Fp, ol) = Borel) + On, (3) 
eB — s(75) > p=2(1—x), a dyuxunn F, u OD, 3saBucaT OT KoOMmMO- 


2HTOB He BbIUe (7 — 1)-ro npHOauxKeHHSA. 
IIpeqnouaraa, ato (nm —1)-e pHOnmKeHHe ONpefesIeHO, ONpeyeswMM n-e 
.HOIMKeHHe. 


TlonoxumM 
r 1 or, Pegs us a é 
V3 (3) u (4) umeem 
oi”) ‘By o(”) aa — 4 Bxo?R'O Ait, Be 


(5) 
n " / R R e 
pa ne[(e re Sef] +o, 
€ IWITpHX HaBepxXy O38HayaeT ZudpepeHUMpoBaHHe IO p, a TouKa — Audpe- 


HIMpoBanue no 6 Z : 
Tlonaraa 90 = cos m0 usu sin mé, u3 (5) M ypaBHeHHH PpaBHOBeCHA MOJIYYHM- 


PAR + 2(p + 3) eR” + [p? + 6p +5 + 2m? (1 — 2»)] PR" + 
= pR’ [(p? — 1) — 2m? (2x — 1) (p +1)14+- Rim*+(1—p?)—(2—p?)m"]=Un, (6) 


me upapada yacTb ypaBHeHus (6) — usBecTHad (byHKUMA paj{uyca p. 
O27 


Haliqem o6mee pemienne oqHopogHoro ypaBHenua (6). HonoxuB R= 
nosyuum u3 (6): 


fet + 2pk? + Ip" — 2 — 2(2x — 1) m?] k® — 2p[1 + (2e— 1) m*]k+ 
+ [(1 — p?) ~ (2— p?) m? + m*] = 0. 


Ypapueune (7) olyckaeT pa3JlOowKeHHe 
MHOXKHTEIH: 


(A + pk +-a + ib) (k? + pk + a—ib) =0, 
re a=—{l+(2x—1)m’], @?+0=(1 
— mm)? + p?(m?—1); 6? =4 {m'*x(1 —x%) 
+ m?[(1 —x)? — x] — (1 — *)?}. 

Pa302%KeHHe ypaBHeHHA (7) Ha MHOXKHTE 
(8) MoxKeT HMeTb MeCTO HIpH onpeevieHH 
COOTHOWeHHAX Mexyy «x H m. Ha pue 
mpeycrapseH rpapuk uph b=0; pass0x*Ker 
(8) HMeeT MeCTO B 30HE KOMIIJICKCHBIX KODE 
ypapHenua (7). Kopyu ypapuenus (8) 


hy,2,3,4 = */2 \—p EM, “/s lV (P?— 4ap Ad OO? = (pe — 4a)| ss 
+4iV 3), [Vee 4a? + 166° — (p*— 4a) J}. 
IIpu m= 1 ypapuenue (7) IpHHuMaeT BUI 


ke [k® + 2pk® + [p?—2—2 (2 — l))k—2pll + (2%x— N=. ( 


Kopuu ypapuenua (10) (cm. TaKxe (?)) 
a ee kg = —2(1 —x), Re == 2x, ky = — 2. ( 


Tlomp3yacb 3HayeHHAMU KOpHeH (9) uw (11), merko 3anucaTb OOmIee pel 
HHe OHOpoAHOorO ypaBHeHna (7). Haxomenne yacTHOrO pellleHHA ypaBHeH 
(7) B KOHKpeTHBIX 3ajjayax He TIpegctaBaset Tpyga. Tlomb3syacb OOulHM peL 
HHeM ypaBHeHHsa (7), MOXKHO MOJYYHTb pellieHHve 3afad OO SKCIeEHTPHYH 
TpyOe, Haxo,AmelHcaA No JeHCTBHeM BHELIHeErO HM BHYTPeHHero JaBJeHHH, 
QJJIMNTHYeCKOH Tpy6e, O ABYOCHOM PaCTAXKeHHH TOJICTOH WaCTHHbI C Kpy: 
BbIM HIM SQJIJIHIITHYCCKUM OTBepCTHeM H T. J. 

OTMeTHM, YTO aHaJIOrHyYHO TIpHAeM K ypaBHeHHio (7), eC pH 4 = 
UMeeT MeCTO CHMMeETPHYHOe 3akpyUHBaHnVe: 


ONE ae 0 es oO) = KOE ae 

oo = of = 0, “00 ~ 2 ) O2a% 
MockosBckKHi TrocyapCTBeHHbIi YHHBepCHuTer Tlocrynu0 
um. M. B. Jlomonocosa 10 X 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. A. Uapnwumnn, Inacrugnocts, 1948. 2? JI. M. Kauanos, Usps. 
CCGP> ODM, Be 9956). 
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Jornagn Akayemun Hayrk CCCP 
1957. Tom 1413, Ne 3 


MATEMATHYECKAA PH3HKA 


Akxayemuk H. H. BOPOJIIOBOB u Jl. B. WHPKOB 


OOH BIE COOTHOWEHHS JIS KOMMTOHOBCKOrO 
PACCESHHUA HA HYKJIOHAX 


BBY BayKHOCTH BOTIpOca 06 IKCHEPHMEHTaJIbHOH MPOBePpKe OCHOBHBIX MO- 
eHHH KBaHTOBOH TeOPpHH MOA OombuIoe BHHMaHHe YeAeTCA Telepb JUuC- 
PHOHHBIM COOTHOLICHHAM, TvIaBHbIM OOpa30M AHCHepCHOHHbIM COOTHOLMIeHH AM 
/ Me3OH-HYKJIOHHOrO paccesHuA. Ilo Haliemy MHeHHIO, ONpPeeJIeHHbI HH- 
© TIpPeCTAaBAIOT TAK2XKE JHCMePCHOHHble COOTHOWEHHA JIA KOMITOH-3p- 


IMYLILeCTB* . 

(Hwxxke Mp aHasM3e aMIJIMTybl KOMMTOHOBCKOrO paccesHHaA f MbI orpa- 
MMCH pacCMOTpeHHeM ee PaBHOrO UWieHa 0 e€, MpOnopwuoHabHOrO e?, 
HOTOMY B BbIPARKeHHAX JIA COOTBETCTBYIOINMX BaPHalHOHHbIX IpPOH3BOJ- 
i Oyyem lomaraTb e = 0, YUNTbIBAA TEM CAMBIM JIMUIb CHJIbHbIe B3aHMO- 
STB A. 

I[ucnepcHouHble COOTHOMIeHHA JAX paccesHHA (POTOHOB Ha HYKJIOHaX MO- 
ObITh MOsyYeHBI TEM KE METOJIOM, KOTOPHIM OblI TpelOKeH OHHM H3 
ypow (2) [vit MOWyYeHHA JHCMepCHOHHBIX COOTHOMeHHH Ja paccetHHa 
230HOB Ha HYKJIOHAaX. 

AmnuutTyyy KOMMTOHOBCKOrO paccesHHA NpescTaBuM B Bre 


n n’ ptr oo field 
SSS OLSEN (1) 
cb k — ummysbc HayasbHoro (porona; A=(p, 5, v), IpMyem p — Ha- 


bHBILi HMIYJIbC HYKJIOHa; Ss — eee HauaJIbHble HHJCKCbl HYKJIOHA; 
| HHJeKC NOMApHsalluu HatasbHoro cboTOHa. KoneywHoe cocTOAHHe OIHCHI- 
TCA WTPHXOBAHHBIMH BeMUMHAMH. IIpu stom Q = (p’, s’, v’), « = (p, S, 7) 


=(p, s’, 7’). 
tin T° ABIACTCH MMITYJIbCHBIM OOpa3soM <IIpHYHHHOrOy MaTPHYHOTO 
MeHTAa 


T aw (Rk) = \ oo ere) an (2) 
Mpa P EY) 
eu 2 


Bsogs Jlanee «3alla3qbiBalollui» «onepexalollHiiy MaTpHUHbIe 9Je- 
{THI 


Foo (X —y)= ue e re S\p s) » (3) 


5A ,(x) 8A, (Y) 


i(p—p' (x+y) ae 
Fe ne DG 8 Att NY 
2h ta aan < ‘ | saa) (34, @) 5)| non Ae et 
F 2% (x — y) = Pan Fea Y—2) (2) 


* Pan pecbMa HHTepecHbIx CoOOpaxkeHhit H pesyJIbTaTOB, OTHOCALIMXCA K AMcTIepCHOHHEIM 
HOIMCHHAM JJId KOMMTOHOBCKOrO paccesHHHA Brlepen, COAepATCA B padorte (1). 
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Ta Ha HYKJIOHAX, KOTOPbIe C TeopeTHyeckoH TOUKH 3peCHHA UMeIOT pA 


Se 


HW mpoBoysa oOplHHbIE paccyaKjenHia B cucTeme KoopyuHaT p-+ p’ = 0, 


Raa = ky ps PS apt p, 7? = 1, h=VE?— p?, nonya 
BO3MO2KHOCTb “OMPeACUTE yaa (bukTuBHOrO cryyaad 2 = E? — p?—7, tC — 


yuxunu Sf: > 
- FaolE: 1) + Fag (Er —™) 
ae 
ane th (E, dn), ImE>0; 


adv (E, dn), ImE<0; 


lim fF (E, 44) =ftt(ReE, ky) upu E=ReE+ic, ReE>'p|, 


e> +0 


aHasIMTHYeCKHe BO BCel MJIOCKOCTH KOMIIJIeKCHOH TlepemMeHHoH E 3a HCK 
YeHHeEM JHHUM pa3pe3a H MOJIOCOB, PaCMOsO*KeHHbIX Ha [elHCTBUTeIbHOM 

STM JHHHM paspesa HW Tosioca onpefeNAloTCA MyTeM pa3sJIOKeHHA 10 TO 
cucTemMe (pyHKUMH raMHJIbTOHHaHa Me3sOHHOTO HM HyKJOHHOro nose. Ilo 
yaeM 3THM TYTeM JIA JeHCTBUTeIbHbIX EF: 


Sf (E) = Sf (E) — Sf (B) = Sf (E) — Sf (E) = 
= FP Da Vat Mat g — P52") 8 <0's"| Jn 0) | a> x 


x <= | Jnr (0) [psy — SF" 8 Ma (Vg + Ma — 
N 


— go— 


PoP) p's’ Ju (0) 4.N> <q’ |dn (0) |p). 


x EPO pe 
SAeCh GO ={E, hn}, dn “='s7-G S: a cymmMa N pacnpoctpaHena m0 BceM 


CKPeCTHBIM M HENPePbIBHBIM NapaMeTpaM MowHolt cucTeMbI byHKunti | N>. To 
fie Tax, UTO CHCTeMa HYKJIOH + (OTOH He uMeeT C 

SaHHBIX COCTOAHHH C Maccoh M,<M-+tu, 3a 

KJNOYEHHEM ONHOKYKJOHHOPO cocTomHud My = 
NowyyaeM, TO PyHKUMH Ss] O6mayaorT Ha Jer 
BUTEJIbHOH OCH JBYMA omocamu upy E =-+ 
H J|BYMA JIMHHAMH paspe3sa (— oo, — E,), (Ey, 
Buipaxenua Ep u E, (apn t=O) uMewrT B 


pated p? . fp , oe 2p 
Vie Lp 2V M2 p 
Pat IIpu stom E, oe B OOJIACTH HMIYJbCOB, 
2 
pact sacha 


IIpeqnoyarand Jlamee, UTO aMIIMTYa KOMITOHOBCKOrO paccesHusa Ha 
KOHEUHOCTH HMeeT MOsIOC He BbIWe NepBoro nopaqKa*, MOxKeM BOCHOJI 
BaTbCA WHTerpaJIbHOH copmysnou Komu yaa dbyHKunii F Ce ler 
Ey) — BelecTBeHHbI Mapametp, Tako uto | Ey |< E,, | Ey | # Ep. 
Typ HHTerpHpoBaHuA MMeeT BU, U300PaxKeHHbI Ha puc. 1. Yerpemasaa 


* He mpefcrapaeT_3aTpyquenuli paccmorpeTb U Jpyrue BO3MOxKHOCTH 
030 


OoNbIIMX NMOWyOKpy2xkHoctTeli K GeCKOHeEUHOCTH, a MaJIbIX K HyvIO, Noy- 
_ ypaBHeHua 


Fe tty a= BEE Sf (E) dE" E,— E.\2 Sfyye (— 2) 
S/(E) = 2ni \ (EB — E,) (EB =) + (RF) a a 


|E"\>Ey 


B= BioSiyn On) 
—(z = E) ELE, t%+ cE. (12) 


fy WU fyy — “HHTCHCHBHOCTH» OJ[HOHYKJIOHHBIX YJIEHOB H3 (9), KOTO- 
| Mocsle BbINOJIHeHHA aHaNHTHYeCKOrO MpoxowKeHUA K t=O npaHuMarior 
(cp. c HeHaOO,aeMbIM YICHOM B J\MCHePCHOHHbIX COOTHOWIeHHAX st 
yporyenust (°)): 


_ tar Tia een AKeMit) bts & (P’ — p") = (P" — PB") ey, 

Am) = eV Oe) [er (k) et : 2 x 

a, fr a+ bt» ey (P” — p)— (o" — p) 2, — ! 
Be Ort) yey (Ic) te oa 5 Us (p)- (13) 


“ 


(13) p” — 4-umnyspe MpoMexyTouHOrO HyKJOHA 


he i je ae VU ie spatial : 
=i panel — up 17806 eg ee O103. 


opepmaa B (12) mpesembHEI Nepexoy K jlelicTBuTembHbIM F£, BOCHOWb- 
MCH Te€M, YTO 

+ * 

io (k, k’; E)= faa (k’, ks E) = fan (k, k% E). (14) 


TO JlaeT BO8MO%KHOCTh HaGsloqaemylo amusutyny f°(E) upn ImE =0, 
E|>|p| pa3ioxuTb Ha 3PMHTOBY H aHTHIPMHTOBY YacTH: 


Sfé (E) = Sfret(E) = Daa (E)+ iAaa(E), (15) 
qeM 
ret adv a 


Sich gpads i SF 


A a 5 3 


Jina uckmuoueHuA HeHaGsOfaeMol OOMaCTH OTPHUAaTeAbHBIX sueprui He- 
COMMO YUeCTb CBOMCTBAa CHMMEeTPHH dbyukunii D wu A no nepemennolt E. 
HOMb3yA Ollepaluu CHMMeTPH3allMH H AHTHCHMMeTPH3allH (lk pw) 110 
{HOBbIM HHJ|eKcaMy H VY, MOJyyaeM Nocse HeCJOMKHBIX ipeoOpasopaHul 
yIOIe UCiepCHOHHbIe COOTHOIMCHHA: 


oo 


Aaiteabay hoe er Nawal 
Duer (E) — Daer (Eo) = T a (E72 — ES) (E°—E?) . 
E?—E) Entues , (16) 


¢ 2 ? 
leh (Og ee 


(fre Be) (E’*— E?) 


2E(EX—E4) (Auer (E") 48" 
DyelE) 4 ED (E,)= = 0 P \ 
E, 


15h oa 2) 5) (17) 
1 eo pa Be BP 
Pp 
4* 534 


Sec tis 
Dienities (E) = {(] 3 Poy’) S,Daa (By; (1 == Poy) S_Dao (EV¥ 


Ayeajaer (XK) a {(1 ee Pw) S,Aao (E); (1 + Pvy) S_Aag (BE) 
Paeataer =, {( as Pvv’) Sify (hp); (1 = Pry’) S_fov(Aph)}- 


BaxXHbIM CBOHCTBOM | NlOJIYYeHHbIX MCTIepCHOHHBIX COOTHOWMeHHH (1 
(17) sBuaaerca oTcyTcTBHe B HHX HeHaOsofaeMoH OONacTH 3HeprHy 
TOJIbKO IPH pacceAHHH Bilepeyq, HO TakKxKe HW JIA KOHEYHOTO MHTepBaJa 
TyJIbCOB OTJauH 

folie ae 
M-+e 


VntepecHo TakxKe OTMeTHTb, YTO B HHTepBase 2HEprHuli 


i 2M 22 — p? 
Bie BB ae 


MOMMHTerpasibHad (YHKUMA MOKeT ObITb BbIpPawKeHa uepe3 aMIHTY Ab 1 
wecca PoTOpoxfeHuA. ITO cBA3aHO C TeM, UTO B MHTerpasie (22) B cy 
(9) OTMM4eH OT HYJIA JIMIb WICH, COOTBETCTBYIOIHH COCTOAHHIO, cojep 
WleMy HyKJIOH + meson. J[eTambHoe paccMoTpeHHe 3TOFO deHa IPpHBOAUT 


K (opmyue 
Sf (E) = ni yy s\aa(V (l—dy)? + W4+YVPLe—E—Vpe Mm 
Onc! 


=. (MLE An tl—p) _ 
X SQry teers eva )( 4S?) 


—~s5 > s\ara(V 0+ I+ M+ VPP + 
9, s” 
| ——5\= /1Fx—p’ ao 
+E VP T MM) 6 a5(+F Pe, 4 (LP) 
Snecb A= (p, Sy v); A= (Ds), v’); Q = om ce v); Os (p’, | 
u=(p’, 8”, p); p°’=—I-Edy; esa aia aMIIMTya mpomecca hr 
poxjenun Mesoua (I, p) cboronom (k, v), mHHelHO 3aBHCaIasd OT BeKTOpa 


Japusauun e(k), eos — aMMaUTy qa mpomecca oOpatTHoro (boTopoxjeHHIO 
Aptopbl Osarogqapat upod. J. U. Baoxunuesa, OOpaTupiero HX BHU 


Hve Ha IleecooOpasHocTb pacCMOTPpe€HHA KOMMTOHOBCKOTO PacceHHHA Ha B 
JIOHAX. 


O6besuHeHHDIM HACTHTYT Tlocrynuao 
AMEPHbIX HCCMeOBAaHU 29 III 1956 


UMTHPOBAHHAS JIUTEPATYPA 


1M. Gell-Mann, M. Goldberger, W. thigring, Phys. Rev., 95, 1612 (16 
M. Gell-Mann, M. Goldberger, Proc. 1954 Glasgow Conference on Nucl. 
Meson Fhysics, London, 1955. 2H. H. Boroaw6os, Joka. na Mex yHapodn. cp 
(USUKOB-TeopeTHKOB B CeaTTue, cenTa6pb 1956 r.; H. H. Boroaw6os, B. B. Men 
Aes, M. K. TlonuBanos, Bonpocbl Teopwu AucnepcHoHHEIx cooTHomeHuH, 1957; H. 
\boroaw6os, JI. B. IWlupkos, Bsegenve p TCOpHIO KBaHTOBAHHbIX MOC, Pa 
1957. °° B. Corinaldest, Nuove Cimento, 4, 1384 (i956) sa AweAn JloryH 
B. M. Crenanos, A. H. Tapxenuyse, JAH, 112, 45 (1957). 


Horaann Akayemun nayr CCCP 
1957. Tom 113, NM 3 


PHSHKA 


B. B. PY)KABHH u H. TM. HBAHEHKO 


YHKIUMM YPJIOBOrO WH MPOCTPAHCTBEHHOPO PACNPEJIEJIEHH 4 
4YACTHL, B MAKCHUMYME KACKAJIHOrO JIMBHA 


(ITpedcmasazeno axademuxom J. B. Ckobensyoneim 4 XII 1956) 


Sayaty 00 OHOMepHOM pa3BHTHH 93JIeKTPOHHO-(POTOHHOrO KacKajHoro 
A MOKHO CYMTATb NOJHOCTbIO pemenHol. Metox yHKUHOHAabHBIX Tpe- 
3oBaHuli (1) H MeTOX MOMeHTOB (2) NO3BOuIAIOT JOCTaTOUHO TOUHO ONMCAaTb 
JOJIbHOe pasBHTHe CpeHero JIMBHA B JIeEPKHX HW TS2KeJIbIX BeLeCTBAaX. 
Copcem uHaye OOCTONT JesIO C pelleHHeM 3a,ayuH O TpexMepHOM pasBH- 
KackaqHoro JMBHA. AnasMTHuecKoe BEIpaxKeHue JIA (pyHKIMH MpocTpaH- 
sHHOrO paclipeyesweHua * Moka elle He HaliqeHO BBUy upesBElyalinolt 
YKHOCTH HCXOAHbIX ypaBHeEHHH; JH (PyHKUMA yrsoBoro pacupeyenenua 
10 HaljJ[eHO aHaJIMTHYeCKOe BbIParKeHHe TOMbKO 6€3 yueTa HOHM3ALlHOHHbIX 
epp ('). PaqoM aBTOpoB ObIIM MpoBeseHbI UMCeHHBIe pacueThl yHKUHli 
OBOrO H MPpOCTpaHCTBeHHOrO pacmpeyeneHuA JIA pa3ssMUHBIX YaACTHBIX 
‘gaeB (CM., HallpHMep, (?)), HO 9TH pacueTbI CTOJb CJIOXKHBI, YTO JO CHX 
He OMyOJMKOBaHa JlaxkKe IIPHMepHaA CXeMa BbIUHCJIEHUI. 

‘Ham lpefcTapsseTcA, YTO MHOrooOeMlalolWlHM MeTOJOM pellieHuA 3aauH 
)YPJIOBOM HM IIPpOCTpaHCTBeHHOM paciipefevIeHHH YaCTHIL B JIMBHeE sABJIAeTCH 
0 MoMeHTOB. B paodorax (*, °) Oblua NowyyeHa JIA MpOu3BObHOH ray- 
(hl (yHKUMA YyrvIOBOrO HU IpocTpaHCTBeHHOrO pacnpeyeseHHA acTHIL 
OOM MOMeHTOoB. B 9THxX padoTax (dyHKIHH pacipeyeseHua CTpoMsuCb 
MOMeHTaM cloco6omM rpaduyeckoro mosOopa Mpov3sBoubHOH (byHKILHH, 
Bbi€ HECKOJIbKO MOMCHTOB KOTOPOH CoBnajjasid c TOUHbIMH. Kpome Toro, 
opp (4,°) He yUHTHIBaJIM NOwuoca *PyHKUMN MpocTpaHcTBeHHOrO pacripeyese- 
, MO3TOMY HM He yjlaJlOCb NOCTPOHTb STY (PyHKUHMIO B OKPeCTHOCTH HyJIA. 
MoxHO TpeO%wKUTb MpocToh cmocoO pacueta dyHKUHH yrvioBoro 4 po- 
JAHCTBEHHOFO paciipesevJieHHA B MAKCHMYMe KaCKaj{HOrO JIMBHA TO H3BecT- 
M MOMeHTaM. 

‘Vi3 avasmu3a ypaBHeHuli uid (byHKUMH yrsioBoro UH MpocrpaHcTBeHHOrO 


: ce 

IpeeeHHA JIEKO TOJYYHTb, YTO STH (PYHKUMA 3aBUcAT OT fF U 4 TOJbKO 
E0 Er 

KOMOMHAaLHH X» = — (x, = z) rye E; = 21 Moss. Tloka3aHo, 4utTo yud- 


ie E, 
CHILMAIbHaA PYHKUMA yrvioporo pacipesejeHuA 
JEN Bice lity: lag) a leersara (eine od wipe) Je eet) (1) 


aeTcaA KOHedHOH pH 89=0 (1). Annpoxcumupyem (bynKuuio P (1, Xo) 
IOMOULbIO CYMMbI NOJMHOMOB Vp (%x): 


k[2—1 


P (i, xe) =e ~* >) aaVn (ars). (2) 


n—0 


* Bewony B padoTe nox dyHkuNeH yruioporo paciipefeeHHA MbI HMeeM B BHTy (yHK- 
), IPOMHTerpupoBaHHyO M0 IWIOCKOCTH, NepneHAWKyAApHOl OCH AMBHA, No, dyHkyneH 
CTPaHCTBeHHOTO paciipeseenua — PyHKUHIO, NpOwHTerpupoBaHHylo MO yrsaM. 
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Tlonunombt V;,(%x) C .TOUHOCTbIO AO HOPMMPOBOYHOH NOCTOAHHOK on 
Je@AIOTCA W3 > yCJIOBUA 
so 


\ xen'-tle—2xV, (ax)dx =O jaa n’ LN. 
0 
Mx saBHbIe BbIpaxkeHud 


Vo(y)=a Viiyb=el(-2+y); Vey) =z8B—TY +9"): 
Vs(y) = qq (48 + 57y — 15y? + 9"). 


Tlommnomnl, oproronambubie Vn (y), ONpeqemAIoTCA 3, paBeHCTBa 
© 
\ eV, (ax) Vib (ax) dx = Bnnr. 
: 

Ux sBHbIC BbIPaxkeHHA: 


3 3 5 
Viway Viw=—y te: fairies | 


ViW=—staante te 


VUcnoub3ya MOJIMHOMBI Vi (y), merko wafita caeqyroulue BbIparxkeHUA | 
KOSPDULHEHTOB Ap: 


fg \ Vit (ax) P (1, x9) dx; 
0 


3! io aa re 
Gi ne ssecaee 


Takum o6pas0M, KOspPHUMeHTHI Ay MPOCTO BbIparxkaroTCA yepes COOTE 
CTBYIOU,Me MOMEHTHI (PYHKIMH YyrvioBoro pacnpeeseHus. Koadpuluent 
HaXOUM 3 Cwlefyrollero ycuIOBua: NoTpeOyemM, uTOObI k- MOMEHT BeCO 
cbyHkuuu e~** Obl paped k-My MOMeHTy MCKOMOH (yHKWHH pacmpeevien 
T. €. ONpejeAeM « H3 yCJIOBHA 
4 = 
( ETEXE dx |\ exits = 
e 
0 


0 


Ta6Omuna ™ 
P (4, x9) P (1, %9) 
a) oi) 
k=6 | kh=4 | v3 (4) k=6 kR=4 | us (4) 

0 9,84 10,42 9,3 1,6 |6,06-10-2| 5,75-10-2 | 6,00-10 
0,2 5°30 5,49 5.3 1'8 3,10 3,03 2,90 
0,4 2°85 2,89 2.78 2.0 1,56 1°56 1,46 
0,6 1/54 1.54 1.52 2,2 |7,76-10- | 8,31-10-8 + 7,13-4¢ 
0,8 | 8,6:10-1] 7,93-10-4 | 8,20-10-1 || 2.4 3,76 4,32 3,56 
1,0 4,28 414A 4,46 2.6 1,76 2.24 1,74 
4,2 9.25 2,16 232 2,8 |7,92:40-4 1.45 8 ,29-1¢ 
4,4 1°17 1,12 1,18 5.0 3,28 | 6,02-10-4 3,92 


& : 
IIpu pacuere dynkuui P(t, x9) u P(1, x,) Oblm McHOMb30BaHbI UNCeHHbIe 3Hay 
MOMEHTOB, IIpHBeeHHbIe B padorax (4, 5). 
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PesybTaTpl pacueros (pyHKuun P (1, x9) mpuBeyenbt B TaOn. 1. B neppom 
10ue mpHBeyenb! 3sHayeHua P (1, X%), paccunTaHHple m0 (bopmysie (2) npu 
6, T. €. C HCHOb30BaHHeM MepBbIX TpeX UeTHBIX MOMEHTOB; BO BTOPpOM 
nOue — 3HaueHHA, paccuHTaHHble mph kR=4; B TpeTbem cromOlme — M0 
HbIM paOotnr (*). M3 anamu3sa Tadn. 1 BHAHO, UTO Mpe_OKeHHHIM BU] 
pokcuMaunu dyHKunn P(1, x9) Maxe pu k=4, 7. e. C HCMOMb30BaHHeM 
BbIX J[BYX UTHHIX MOMEHTOB, MO3BOJIAeT MOJYYUTb C XOpolIell TOUHOCTBIO 
yeHua P(1, Xo) B MUIMpoKOM JMama30He 3HaveHHH XxX». OTMeTHM, 4TO 
BHeHHe 3HaueHHi P(1,x%9) mph R=6 u R=4 No3sBomAeT onpesedUTb 
HHI[bI IPHMeCHHMOCTH anmpoKcuMalun (2) pH JaHHOM 3HayeHHnH Rk. 
UToObl NOyINTb aANMpOKCHMalMOHHy!IO (opmMywly ua HHTerpasbHOu 
IKIUMM MpocTpancTBeHHorO paciipeyedenus 


N (Eo: E, 1; t) = Napox (Eo E, t) N (s, x7) 


fakKCHMyMe JIMBHA, MocrymuM culeqyiouluM oOpa3om. B~ pa6orax (°, °, ’) 
a3aHo, uTo upu r—>O cynKkuua N(s, x-) WponopuMonambHa rs—*. IIpez- 
M cbyHKuuio N (s, x,/) B MaKCHMyMe JIMBHA B (bopme 


N (1, 41) =P (1, x). (7) 


Samerum, "uTo MomeHTE! cbyHkuMa N (Eo, FE, r, t) uw P(1, x,) cBa3aHbI 
IEX n 


eHCTBOM fr? = (=) oe 


Anupokcumupyem dyuKunio P(1, x;) © MOMOM,bIO CYMMbI  TOJIMHOMOB 


(ax): 


Pap k/2—1 


P (1,¥x,) =e OD anRn (ax;)- (8) 


n=0 


‘Tlonmmuompr R, (ax) ompesemaloTca U3 YyCJIOBHA 

oo <i 

( i READE MG 85 Vo eat Ue Ri Pik ae ae 1/8 
0 


Mx spuble BbIpaxKeHHus: 


Roh poe At = gm (8 + x); 


Ra (Y) = aes (1092-242 atx + Sat). 


f] 


fTlomuHoMpl, oOpToroHvaJbuble Rnr(y), OUpesenaoTcA US YCNOBUA (GO) 56 
COBOH ; *pyHKuvelt e-x? pwecro e—**. Ux aABHbIe BbIpaxKeHHA: 


2 rc 4,2 8 
Fy) =1; Ri (y) = — 120 + a'x?; Ry (y) = 6,854- 10°—8,736- 10%a*x? + atx4. 


Vcnompsya dopmysy (5), Mo%xKHO Haliru cJleqylolulve BbIparkKeHHA AA 
adPpUUHEHTOB Qn: 


et nt erityca BOA lO, (OD 10 Och hake 


1 
Koadpunvent « B (8) ompefedneTcA HS yCJIOBUA é 


( 

fo) oO wars 

erst txt dx / \ fag ees le dx = re 
0 


0 


PesysbTaTbl pacuetos dyHKunu P (1, x,) NpHBeyeHbI B Tabu. 2. B nep 
cToOue MpHBeyeHbl 3Hayenuan P (1, x,), paccuHTaHHbIe 10 dopmysie (8) | 
k=6; BO BTOpoM— paccuHTaHHble pH k=4; B TpeTbeM—TO ]aHR 
paOorni (5). M3 atanusa Taba. 2 BUAHO, ITO MpeOXRKeHHbIH BUA aNMpor 
MalMy JlaKxke mph k= 4, T. e. C HCHOb30BAaHHeEM JByX UeCTHbIX MOMeH} 


Taomunma ;: 


x 
eae (1, xp) EP Mts x,) 
Xp Cait farce? tlre ee ee Xp 
k=6 h=4 us (5) : k=6 | k=4° us (5) 
| 
0 10,77 41,48 = 0,15 1,80 = = 
0,0001 10,28 a5 = 0,2 1,36 41,35 1,62 
0, 0002 10,09 = = 0,6 2,93-10-2 — 3,16-10: 
0,0005 9,72 = = 1,0 1,01 9,91-10-2 1,03 
0,004 9,31 = = 1,4 4,24.10-2 = 4,11-10- 
0,002 8,77 ban oe 1,8 1,99 = 1,86 
0,005 11S = att ying 1,04 = 934-10 
0,010 6,80 == = 2,6 5 ,46-10-3 =e 5,4 
0,015 6,13 = = 3,0 3,06 3,13-10-3 3,02 
0,02 5,62 = ses 4,0 8,45-10-4 | 8,88-10-4 4,09 
0,04 447 = = 5.0 np, 2,93 = 
0,06 3,48 = mas 6,0 1,01 1,07 s 
0.4 2,50 = = 7,0 3,89-10-5 | 4,25.10-5 = 


* B pa6ore (5) Bpunciena gubbepennuamuan dynkuua P (1, x,) B  HHTepB 
0,2<x,<6. Hosromy, yro6ni nonyynth unTerpaibuyio dyHKIHIO, MBI mpegnonaragay, 


—x 
dyukuua P (1, x,) B (®) Ha nATepBane (6, co) NponopunonambHa e€ ”/x,. OTMeTHM, 4TO 


JyeHHaA TaKHM COpasoM foOaBka MeHAeT TocmeZHIOIO UNPpy cooTBeTcTBy1OMlero cToum 
Ha 40%, a ee BJIMAHMe Ha OCTaJIbHbIe WMpbl ele MeHBUIe. 


NOSBOJIACT NONYYATh C XOpolehH TouHocTbIo P (1, x-) B WHpOoKOM jMama3¢ 
sHaueHHu x,. Kak MB Cjlyyae yrmoBoro pacmpesenenus, cpaBHeHHe JaHH 
mph k=6 u k=4 nospouser onpeyenutTb rpaHuubl MpHMeHuMocTu anny] 
KcHMaunu (8) DpH JaHHom 3HaueHnH R. 

Mb HajleeMcs, 4TO TpeqOXCHHBIM METOJOM MOKHO NOJVYHTb (pyHKU 
yrlOBOrO M MNpOCTpaHCTBeHHOrO paciipeyeyeHHaA C yYeTOM HMOHH3AalLHOHH 
MOTepb. COOTBETCTBYIOUIHE PaCdeTb! MPOM3BOAATCA. 

ABTOPbI BbIpaxkaloT OlarogqapHocTp H. C. CrpyHHHOH 3a NOMOLIb B I 
BeJICHHH YHCJICHHbIX pacueTos. 


Mockosckuit rocyxapcTBeHHBIit yYHHBepcuTeT Tloctrynuso 
um. M. B. Jlomonocopa 24 XI 1956 


IMTHPOBAHHAA JIMNTEPATYPA 
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pautyk, JKOT®, 14, 1252 (1944), 7 A. B. Mu rad, PKOT®, 15, 313 (1945). 
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PHSHKA 
Bb. T. ASAHTHEB, B. H. JIEBKOBCKHM u A. J. MAJIMEBCKHH 


PEAKIMH (n, «) 14 Mos HEATPOHOB C KAXMHEM 


(IT pedcmaeaeno axademuxom B. H. Kondpameesvim 23 XI 1956) 


B3aumojelicrsue KayMuA C MeJWIeCHHBIMH HelTpOHaMH UcceqoBaHO jocTa- 
© JeTaIbHO, PeaKUHH Ke KaMHA C OBICTPbIMH HeHTPOHaMH U3y4aJIMCb 
Ma Maso. H3BecTeH JHWIb (akT NomyyeHuA Agi’, Agl8, Ago, Aglll Agll2 
(n, p)-peaKIWHAM M3 COOTBETCTBYIONIMX H30TOMOB KaJMHA, ycTaHoBsenHbiit 
B 1937—1938 rr. (1). Jambuetiume ucceqopanua sTHX peaKUMii, u3Mepe- 
MX NOPOroB H CeyeHH He MponsBo_uHcb. Jlo cux Mop He HaOmoamcy. 
a&)-peaKIHH HH Ha OJHOM W3 H3OTOMOB Kaus. 
Heubio HacTosmeli paOorTh ABIANOCb uccMeqoBanue (n, «)-peakuuli Ha Kaz- 
1, IIPHBOAAWAX K OOpasoBaHHio H30TONOB Naaqua. TlapannenbHo Opi10 
efeeHo ceyeHue OOpasopanna Pd'e® v3 cepe6pa no (n, p)-peaxunu. Baugy 
HUA Y KayIMHA OObWIOTO YMCA CTAOHJIbHbIX H30TONOB UeHTupuKALUA 
LYKTOB peakIH MOTa ObITb OCYIIECTBIEHA TOJbKO C IPHMeHeHHeM pajHo- 
MM4YeECKOH MeTOJHKH. 
OcymecTBaeHue peakuunh Cd (n, a) Pd uv ugeutugu- 
WHA NPpORYKTOB peakuuu. Meransmuueckui kaqMuH usIH ero 
IM OOlyuanuch ~4 Mop (d, d)-, 14 Maz (t, d)-Heitrponamu u HeliTponamny Jeme- 
1. PaywOakTHBHbIH Tawa BbIJeIAICA H3 MHWeHeH C HOCHTeIeM IlyTeM 
DKJCHHA JHMeTHJITIHOKCHMOM B KuCcIOH Cpeye. C WesmbIo NomyyeHuA COpas- 
3, CBOOOJHBIX OT 3afpA3HeCHHA PalMOaKTHBHbIMH H30TOMaMH CepeOpa, oOpa- 
OULHMHCH 10 peakUHH (n, p), OCaqOK JMMeTHTAMOKCHMaTAa Nalwaqua pacTBo- 
ICH B KOHUCHTPHPOBaHHOH a30THOM KUCNOTe H H3 pacTBOpa J[BaxKbl BbIe- 
och c HocuTenem AgCl, nocme vero NamaquH BHOBb OCaxKaJIcA JUMeTHJTIH- 
(CHMOM. OMbITaMH CO Ciel[MasIbHO BBeeCHHBIMH B HeOOsyYeHHbe COpasibl pa- 
OaKTHBHBIMH HHAUKaTOpamn Pd! yw Ag™? 6p10 NoKa3saHO, YTO TOTepu pauo- 
THBHOTO Massaqud Mp MpvMeHABUIeHCA MeTOAUKe BbI,eeHHA He IPeBbI- 
uoT 3—5% MW ocak JHMMeTHJTIHOKCHMaTa HaswlaquA He COMepxKaT 3arpsA3- 
HH pajluoakTHBHbIM CepeOpom. 
Tlonyyennpie TakuM OOpa30M payvoxuMuyecKH YHCTHIe OOpasibl WHO0 HC- 
B3OBaJIUCb JIA W3MePpeHHA UX AaKTHBHOCTH cyeTUHKOM Teiirepa, HO0 pac- 
IpAJIMCh, H H3 pacTBOpa Yepes OMpeeJICHHbIe IPOMEKYTKH BPCMCHH BbIeA- 
cb cepeOpo (AgCl) c verbo uqenTHpuKalHH W30TONOB NalwiaquA NO Jowep- 
M TIpOwyktTam. : 
~B cayyae o6sysenun 4 Msp neHTpoHaMH paMoaKTHBHOCTh B MalaqueBou 
ak He OOnapyxena. IIpu o6syyeHun HeliTponamu Jeena HaOMOJanach 
TUBHOCTS Manaqua c T = 14 vac. B cayyuae o6syuenua 14 Mop HeiTpoHamu 
 faaqvepoll dpakuuw ycTaHOBIeHO HaJIHuHe TpexX paMOaKTHBHBIX 
MIOHEHT C TepHosamH nomypacnaga (22-1) muu., (5,5 0,2) uaca 
(14,0-L0,5) uaca, oTHOMeHHe HaWaJIbHbIX AKTHBHOCT€H KOTOPbIX PaBHO 
6,4 + 0,8) : (0,40 + 0,04) : 1,0. 

B ta6n. | mpesctapsenbl pesyibTaTbl rpaduyeckoro anaJiu3a KPHBbIX Pac- 
la OOpasoB Nawiausd, BbIeIeHHbIX H3 Pa3JMYHbIX KaMHEBbIX MHIICHCH. 
KTHBHOCTb H3MepsslaCb CTaHJapTHbIM WHJIMHApHYeCKUM CYeTYHKOM Tetrepa 
03% 


——— j 
AKTHBHOCTH, HMMjMHH 


i SS OTHOCHTECJIbHBI 
6 Ba 
TIpofomxKutT. Oosy4eH. naiinen. rpabud. c ae Dan 
ody yeHuA coe uUHeHHA ‘i 
144, | 5,5 4. | oom. | ‘tea. | 5,59. | 22m. | 145. 
“ee ee ee eee 
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200 | 4100 | 77700 | 10700 | 4650 | 280000 | 1,00 | 0, 
— ae +3170 | 2630 45600 6480 2990 160000 1 00 0,462 

Mu 4900 | 6850 | 40300 ; ; 
Bp | eacie ——) 888 | Som | sgian | on | 1400 | ue | teh | Os 
as CdS0, 1080 | 430 | 2570 09 | 1,00 | 0.400 

é dSO 4140 | 420 | 28200 | 4140 | 420 | 302 : ; 
3 : Ca (NO,)2 750 | 320 | 19100 750 | 320 | 24400 1,00 0,436 

Bf 2 Cd (NO,)2 910 | 290 | 23100 | 910 | 290 | 24700] 4, : 


c Tomo crenku 44,5 mr/cm?; TOJWWHHa AKTHBHBIX o6pasloB paBHAIL 


~2 nr/cm?. 
Kak BUAHO W3 TaOJHIbl, COOTHOMIeHHA AKTHBHOCTeH XOPOLIO BOCTPOHS 


AATCA JIA PasJIMYHbIX MHIUeHe H PasHBbIx JJIMTeJIbHOCTeH oO1y4eHHA; 3TO 


wpe 


OMI pub 


4100 


aca tn 
4 NJ 
50 Se Ea ae 50 
CLURROGEKS 
Gh (LiL LTTE TY ae 
ANE GA. BEM 16] 180 Cek : 


Puc. 1 Pue. 2 


Puc. 1. Kpupble cama aKTHBHOCTH cepeOpa, ObICTPO BbI-eIABWIerocd U3 NawaqweBok pak 
yepes HECKOJIbKO 4acoB MocJe KOHIa OOmyyeHuA. AKTHBHOCTh H38MepsAacb Ha TOPILeBOM CI 
yMKe C TOMLHHOM oKHa ~3 mr/cm2 


Puc. 2. Kpnpaat ciafa akTHBHOCTH CepeOpa, BbIJeeHHOTO H3 MaaqveBol @pakuHH, ObIkc 
OTeJICHHOH OT KaJMMeBOH MHUIeHH 


ACTEIIbCTBYCT O TOM, UTO HaOHOaeMbIe aAKTUBHOCTH O6yCJIOBJICHbI B3aHMO] 

CTBHEM C HeHTpoHamu MMCHHO KajIMHdA. 
Jaa YCTAHOBJICHHA WpWvHafVJICxKHOCTH STUX aKTHBHOCTeH Ol pee vIeHH 
WSOTONAM MalaquA OUpeyeAJIMCb, KpOMe NepwvOROB ToOsypacnaya, ToL 
HbI NOJIYNOPJIOMTCEHHA WX B aJIIOMYH! 


Ta6auna 2 a TaKKe HCCIELOBaICA TIpOyKT 
—  pacnaya— jouepHee cepedpo. 
Tomitane ot Ha puc. 1, 2 u 3 mpegcrapue 
Vanysenne a el E, Map| wenne B pe3yIbTaTbl H3MepeHHH AKTHBHOC 
du}, Mr[cM? caetunxa OOPa3HOB cepeOpa, BbI,eABUINXCA 
NaWIaqveBbix (bpakuuh yepes pasa 
HbIe TPOM@XKYTK 
Pd 14 vac 42, 4,06 0,45 P ont ado ik | 
Pd $,5 vac. 100 2/99 0.72 oOuyueHHa. 
d MH. 11 2,50 0,74 
AO Te ae ms ra Ce B ra6a. 2 qaHbt pesybTaT BI a6co 
Cu 10 Mun. 140 3.43 | 0,80 IMOHHBIX U3MepeHuli JIA mMava) 


e T= 14 'qac., °5,5 daca - #22 Se 
M qa cepeOpa c T= 7,5 qu. B ra6suue npuBoyatca Takxe adcopOunoH! 
WaHHble jin usyuenua Cu%*, HCnOmb30BaBLIMeCA pH pacyueTe ceuel 
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AUMH (cM. HyxKe). B Tperbem crosOue TaOMUbI IpHBO_ATCA 3HaueHns 
CHMAJIbHBIX S9HEpruit B-ussyueHul, paccuHTaHHbIe U3 YMNMPHYeCKOrO CooT- 
miehun E = 2,12-102 dy, + 0,17 (2). 
3 WaHHbIx puc. 1, 2 u 3 u Tada. 2 cnegyer, uTo nannagun c T=14 uac., 
Myckad B-yactuipr c E~1 Mop, nepexoqut wp Ag c T = 40 cexk. nu Markum 
g#ysenveM, a Nadmaquu c T = 22 muun., ucnycKkaa 8-yacruup c Ex2,5 Mop— 
mc T= 7,5 wun vu E=~1 Msp, uto xo- 
W1O COOTBETCTBYeT H3BeCTHbIM CXeMaM 
meaya Pd’? y Pd'1, 
# Takum o6pa3om, nepuognt T = 14 uac. 
W2 MUH. C HECOMHEHHOCTbIO _MOryT OBIT 
eceHbl K u3s0Tonam Pd? y Pd11, 
WasywouluMcaA 0 pauee He Hadwt0jaB- 
Mca peakuuvam Cd? (n, a) Pd! y 
14(n, «) Pd, 
epuox nonypacnaga T=5,5 4yac. 
BeTe HMCIOWMXCA JaHHbIX O payuo- 
PMBHBIX H30TONAaX MawayquA, m0-BH]H- 
MY, MOKeT ObITb IIPHNHCaH MaJIO H3y- 
(HoMy usomepy Pd!" xoropprit corsac- a 40 80 120 Mun, 
(?) Obi nosmyyeH no (d, p)-peakuuu u Puce. 3. Kpupas, wslmocrpupyromas yMeHb- 
Ber T=—5,5 uaca u MaKCHMAJIbHYIO IN€HHE AKTHBHOCTH Cepe6pa c 7=7,5 TH. B 
3aBHCHMOCTH OT BPeMeHH BbIJeJIeHHA H3 
spruro B-uacTuy 2,25 Mss. PesysptarTpr KOpOTKOKUBYUell Tamnanuenoh  bpax- 
DHX OWbITOB HE IWPOTHBOpPedaT STHM yum; u3 nannaqueBol bpaxnuH, ObICTpO 
ee ay ie Dee 
es ena EoMS UC ueM PA BY Se Aelin: bier 3a 3TO BDpeMA Raarse 
MBOH [asaqMeBOH AKTHBHOCTH vepes cepe6po 
)- MH JIJIMMeT POBbIi aJIKOMHMHHeBBIM 
bTP, MOMHOCTHIO cpesariomlHi u3syuenve Pd!*. B pesysbTaTe 4erKO BBIAB- 
eTcsa HepHoy T = 5,7 uaca (puc. 4), IpHnaye*kaliuit 2*KecTKoMy 8-H3.1y4eHHIO. 
COpOMMOHHbIMH H38MepeHHAMH YyCTaHOBJIeHO, YTO MaKCHMaJIbHad 3Heprua 
sToro §=u3syyeHHa ~2,3 Mop (Ta6n. 2). 
Iloka3aHo Tak2Ke, UTO BO3MOXHbIM MOTOKOM 
Nataquaq c T=5,5 uwaca apaaetca Agi 


— 
= 
etesd 
T=Z5 Mud. 
ai 


of 


Sas SC 
2S = c T=7,5 ua; O1M3KuH TepHoyq OOHapyxu- 
104] > a 
an BaeTca B oOpasuax AgCl, mopTopHo BpIze- 
] =n a . JI@HHBIX H3 TlawaqveBblx paki vepes 


HECKOJIbKO YaCOB TOCJIe KOHIa oOyyeHua, 
T. @. CMYCTA BPeMA, MOCTaTOUHOe IA WoOW- 
Horo. paciiaga= Pd") clli—= 22.MyH, 
M3smepenue ceyenuh peaxuul 
Og Se Gees ad Toh Ae OCGRES SUN Gu Retna WET LES 
Cal" (noma a Ao .e (np ds maa 
14- Mop netitTpouHax. A6comoruple ceye- 
Hua peakuwH  Cd(n,a«)Pd, a Taxxe 
6 6 0 W@ 4 vac Ag(n, p)Pd Opt olenenbl MyTem cpaBue- 
HUA BbIXOJ[a TUX PCAKUMH C BLIXOJOM peakKUHH 
c.4. Kpupan cnaga axrupnoctu Cu (n, 2n)Cu%, ceyenue KoTOpol uA 
IaqHA, MOMYYeHHAaA C TIpHMeCHeHH- 14 Mo>B HeHTPOHOB paBHo Ono 10°24 cm? 
4 ,D-MHJIMMeCTPOBOTO aint (4, 5), 
+ Se cevaayses Bat. TlockombKy pH VWHTeIbHbIX OOy4e- 
HHAX TIpHMeHeHHe MeHOrO MOHHTOpa Hey- 
JOOHO H3-3a Masloro MepHoya mosypacnaya 
1 (T= 10 muu.), cpaBHeHHe BbIxofoB peakiul Cd(n, «), Ag(n,p) u 
63 (n, 2n) oOcyIeCTBJIAIOCb He NpAMO, a Yepes MOcpeAcTBO *PTOpHorO MOHH- 
Da, OCHOBaHHOrO Ha peakinn F1°(n, 2n) F148 (nopor ~11 Mss; T = 112 munu.). 
[quKaTOpaMH CIYKUNIM CTaH{apTHble WacCTHHKM Te(pJIOHa — NOJIMMepu3o- 
HHOrO TeTpapTopsTHena, coxepxKamero 76% propa. 
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B ta6a. 3 mpeqcraBuleHbI AaHHEIe M0 rpafyHpoBKke PTOpHOrO MHAUKATOF 
3aKJIOUABINelCH B COBM€CTHOM OOJYYeHHH B OJHOM WM TOM Ke HeHTPOHAK 
moToke B TeyeHve 15 cek. CTaH/apTHbIxX (22x64 mm?) mJacTHHOK TepJo 

M TOHKHX MeHBIX (OJbr TakHx 2 
Ta6auna 3 pasmepos. V3 oTHOMWeHHA HadaJbHl 


akTuBuocteli F'® u Cu%*, u3smepeHtt 


is > 

=o | 2 ge e B OJ[MHaKOBbIX TeEOMeETPHYeCKHX yc 

<I I . SS Cre os aa if 

BE |eebo|eOl |fsb |2—— 19  BHAX, HaxOAUJcA KOIPPHUMEHT %, CI 

=~ oS aon e 

75 |g 0| 2a | Bax Ce 3bIBaIOWMH B-BbIXOA peakunH Cu® (n, 

ae MeOS |i ieee © AKTHBHOCTbIO TepOHa. 
B ta6a. 4 mpeycTaBJeHbl OTHOILE 

0, 1850 5,05 2,73 1.0 ice HUA Sas gpa ite Oi pee Teo 

2095 , , , eJICHHBIX 

071830 | 5.34 | 2783 | 4:4 3,88 Caney Peonee LE 64 a 

0,1636 | | 5.84 | 348 | 12 3,78 KaJ{MHeBbIX (vlacTHHKH Cd 22 x 64 My 

,1906 As ,6 , _— 

01710) 248 | Ais | OB 3.66 u cepeO6paHpix (AgNO; B TOHKOH K 


cere pasmepom 22x64x3 MM?) M 
weHeli, O6yYaBLINXCA COBMecTHO B TeyeHHe 1 yaca 14-Ms9B HeliTpoHan 
IIpu o6syyenun oOpa3ubl pacnosiaramucb nog yrsom 90° kK HanpaBuJieHi 


Ta6auna 4 
o HayasbH. aKTHBHOCTH 
O6.uy4eH. EI c¢ yyeTOM pacnaya 3a Ipaq 
Set Bpema oOsy4eHuA 102 
coeluHeHHe Cet ear aces eee T 
mie Pdz9 Tedsmon 
Cd 12,8 4400 361000 1,22 
Cd 12,8 4900 393000 1,25 , 
Cd 12,8 3880 358000 1,08 
Cd 12,8 3480 258000 4g Sh 
Cd 12,8 5150 390000 A382, 
Cd AOR 5200 440000 aor 
Cd 12,8 3450 276000 1,25 
Cd 12,8 3920 335000 Ae Ae 
AgNO, 8,0 44800 489000 °6,6 
AgNO, 8,0 16400 469500 S52 
AgNO, 8,0 20900 228500 7,8 


nyuka JevtTpouos. IlocrosucTBo HeHTpOHHOTO MOTOKa KOHTPOJHpOBaJOCb CT 
MOLIbIO HeMpepbIBHO JeHCTBYylollero SOopHoro cyeTuNKa. Bce aKTHBHOCTH H3Mep 
JIMCb B OJHHAKOBbIX TeOMeETPHYeCKHX YCJIOBHAX 
CTaHJapTHbIMH WHJIHHApMYeCKUMH CueTUHKaMH 
Tetrepa c TosmjMHow cTeHKH 44,5  mr/cm?. 


Ta6uunag 


Ceyenue 

Tommmua oOpasios Pd ve npespiuana 2 Mr/cm?. oe B MOapH 

Ceyenua peakiul Cd? (no) Pate. a 
CaM (tro) Patt Catan ened ire es (ia) 

3 : Cd14 Pam 0,510, 

Jes owe 6m. 1 (n, ¢) ; 51 +0, 

bIJIM paccuHTaHbl NO JaHHbIM Taos. 1, Gaus (n? a) Pat * 0.13:40,¢ 

é Cd¥2 (n, «) Pdi? 1,350): 

2, 3 uM 4 HM UHS8BeCTHBIM 3HaveHHAM TlepHo Agi (n) p) Pdi 10/5 +2) 


OB oJypacnayqa WW MpoOueHTHEIX coyepxKa- 
HMM COOTBETCTBYIONIMX H30TOMOB KajiMuA MM cepeOpa B_ ecTeCTBeHHE 
cmecax M30ToNOB. PesybTaTbI pacueTa CeueHHH M CTaHapTHbIX OTKJIOHEH! 
TIpeCTaBJIeHbI B TaOw. 5. 

ABTopbl BbIpaxkaloT ryOoKyio OyarogapHocTb TO. Jlanunxomy 3a 6ou 
Wly!0 MOMOMb B padorTe. 


Mucruryr xumMnyeckouw du3suKku Iloctynuno: 
Akayemuu HayK CCCP 20 XI 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


: ander, I. Perlman, G. T. Seaborg, Rev. Mod. Phys.,# 

(1953). hie 2. Bpoa, Coppemennoe coctosnve pannoxumun, 1953, cTp. & 

i is, Phys. Rev., 87, 202 (1952): 4 JE BroTley, J LY Fowa 

7 Phys. Rew2,188; '618(1952) mS iSarGi yh Bya rbes, Phys. Rev., ¢ 
1309 (1952). ° E.B. Paul, R.L. Clarke, Canad. J. Phys., 31; 267 (1953). 
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Jlokaayp Akagemun Hayr CCCP 
1957. Tom 113, Ni 3 


PH3SHKA 
B. B. KAJOMILEB arr sa 


O ®YHKUMH BJUIAAHHA B TEOPHH MEPEHOCA 
JIYUMCTOH SHEPrHH 


(ITpedcmasreno akademuxom M. A. Jleonmosunem 27 1X 1956) 


1. Ilyctb J (v, , r, t) — wHTeHcuBHOcTb MyuKa u3myYeHHA YaCTOTHI YC Ha- 
BIeHHeEM © B TOUKe r. Ona yJoBJeTBOpAeT ypaBHeHuloO MepeHoca 


{=> + (@V) +a, r) +20, rT, 0,7, t) — 
— \ p(», V7; cos 8; r) o(v’, r) I(v’, o', r,t) =j (v’, 0", r, 2), (1) 


v’, A 
€—CKOpOcTb cBeTa; «(v, r)—KoasppPuuHeHT UCTHHHOTO mMorsomenua: 
, T) — kosppulvent paccesuus; p(y, v’, cos 6; r) — BeposTHocTD pacces Hua 


iKa CBeTa YacTOTHI vy’ Ha yrow § c H3MeHeHHeM YacTOTHI Ha ¥; j (v, @, r, t)— 
ouHHK. Ecuim Bce 9TH BeJIHUMHbI 3aaHbl WH He 3aBHCAT OT HHTeHCHBHOCTH 
TyueHHA, TO ypaBHeHue (1) muHelHo. Ilostomy, ecm BBecru dyHKUHIO 


iAHUA G(y, , T, £3 %, Oo, To, to), T- €. PeleHHe ypaBHeHUsA MepeHoca c To- 
IHbIM HCTOUHHKOM 


i @ if ; rs rf 
jer + OV) $20, 1) $00, G0, & rts %, Op, Fos fo) — 


—\p0, v’; cos 6; r) (0, r) Gv’, 0, F, £3 Yq, ©, To, fo) dv’da” = 


= 6 (v — vo) 8 (@ — wp) 6 (r — ro) 8 (¢ — Zo), (2) 
JwoOoe pelueHHe ypaBHeHua (1) MoxHO OyyeT 3amucaTb B BUe 
iy.o, t,t) = \G (v, 0, r, t39, 0, 2’, Lj (’, 1, t') dy’ da'dr' dt’. (3) 
YpaBuenua (1), (2) RouKHbI ObITb JOMOHEHbI KpaeBbIMH YCJIOBHAMH. 
B kauecrse HauasbHoro YCJIOBHA eCTECTBEHHO IPHHATb 
| Mone. pet) =.) IpH ¢t = — oo. (4) 


: 
~Uro KacaeTca rpanuyHoro yCNOBUA, TO MbI IpefMOm0%*KUM, YTO paccMar- 
BaeMas HaMH Cpeya MOxKeT ObITb OKPy2xKeHa TaKOM BBINyKIONM mMoOBepx- 
cTbio S, uTOObI OHA OXBATHJIa BCe HMCTOUHHKH U30yyeHHA. Tora Ha rpa- 
ue S 6yeT yOBMeETBOPATbCA yCJIOBHe 

Lv oy, £5 1) == 0 mpH res; no< 0; (5) 


> N— BHEWWHAA HOpMadb K S B TOUKe PF. 
Hapay c ypaBHenvem (1) BBeeM B paCCMOTPeHHe CONpAxXeHHOe ypaBHe- 


é Jia HeKoTOpohH dyHkuun 1” (y, o,f, ¢): 
|= Crepes (oV) +a(y,r)+ o(y, r)} I*(v, o, r, t) — 
28 \r (v', @, r, t) o(v, r)p (0, ¥; cos 6; r) dy’ do’ =i(», , r, t), (6) 
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mpwuem OyjeM cuHTaTb, uTo J° yOBJeTBOPACT COMPAXKeHHBIM C (4), 
KpaeBbIM YCJIOBHAM: 


fe (v, ©, i, 2220 npu t = + o; 
I'v,0,1r,t)=0 mpar€S,° no> 0. 


Sanuuiem ypaBnenue (1) B Bue LJ = j, rye L — unterpo-Auppepenuna 
HbIit OrepaTop, JelicrBue KOTOporo opesemeno popmyovw (1). YpaBnenue 
umeet Buy L*/* = i, rye L*—onepatop, conpsaxenuplit c L. Comps»KenE 
onepaTop HW CONpAxKeHHbIe TpaHWYHble YCJOBMA OHOSHAYHO OMpee AIO 
TpeOoBaHHeM 


\ ("LI — IL"I") dv de dr dt =0, 


rye HHTerpHpoBaHve MpOv3BOAUTCA MO BCeM YyIrJlaM, YaCTOTaM, BPeMeHk 
oObeMy, OrpaHuyeHHOMy MoBepxHoctbw S. 


Tlogcrasum B (8) J (vy, or, t)=G(, @, Fr, t; vo, &9, To, to) H I'(Y, ©, Fa 
=G*(v,o,r, t; vy’, o, r’, t’), rye G-— yHKUMA BIMAHMA JA ypaBHeHuA ( 
YuHTbIBAA [paBusio MHTerpHpoBaHHa 6-(:byHKUHH, NOJyYHM 


GQ’, Ok ibs Sprbentesi to, Ovulan tena sana 


OTO COOTHOWMeHHe TNOKa3biBaeT, YTO MMeeT MECTO CJley1olad TeopeE 
B3aHMHOCTH: (PYHKUMA BMMAHHA YOBJeTBOPAeT COMpAxXeCHHOMY YpaBHeH 
lo TOUKe HCTOUHHKAa C CONPAKCHHbDIMH KpaeBbIMH YCJIOBHAMH. 

Orcioa CTaHOBHTCA MOHATHBIM CMBICJI COMNpsxKeHHOrO ycJIOBHA (7): 
o3HauaeT, 4TO eCJIH Ha ToBepxHocTH S HaxOJHTCA UWCTOUHHK, NOCbIVAarOuy 
u3JIy4eHHe BO BHellHee IIpocTpaHcTBo, TO BHYTpH S u3syyeHHe OTCYTCTBY! 
Kpome Toro, TeopeMa B3aMMHOCTH MOS8BOJIACT PaCKPbITb (PH3H4eCKHH CM 
CaMOro COMNpsx2KeHHOrO ypaBHeHHA. I 

B caMoM jlevie, moOoe pelieHHe ypaBHeHua (6) MbI MOxKeM, CorsacHo C 
3allucaTb B Buje ; 
Ovary = (i (0,1, t’) G(v', a, 1’, ty, ©, ©, t) dy’ da! dr'dt’, 
OTKya BHAHO, uTo /*— mHHeliHDI dyHKUMOHa OT MHTeHCHBHOCTH woalys 
HMA, PaCCMaTpHBaeMbIM KaK (PYHKIUMA KOOPAMHAT TOUeGHOrO UCTOUHHKA. 

ITO OOCTOATEJbCTBO O3HAYAET, ITO CONPAXKeHHOe ypaBHeHHe MOET ycreUlk 
IIPHMeCHATbCA B TaKHX 3afayax, rye TpeOyeTcA onpeyemuTh KakHe-HOO X 
PaKTe€PHCTHKH M3JyYeHHA B 3aBHCHMOCTH OT TapaMeTPOB TOYeYHOrO HCTOUHHK: 
(OTMeTuM, YTO CONPSDKeHHbI€ ypaBHeHuaA MO,OOHOrTO Bua IUHPOKO ‘ HCHOU 
SyIOTCA B HelTpOHHOM usuke, MMerIouleH eNO CO CXOAHDIMH (H3HueCKHN 
mipomeccamu (}, 2).) 

2. IIpeqnouioxkuM, 4TO S He 3aBHCHT OT YaCTOTbI HM BEPOATHOCTh pacceaHE 
YAOBJIETBOPAeT YCJOBHIO CHMMeTpHU p(y, v’; cos0) = p(y’, v; cos 9). Tors 
€CJIM B COMPAXxX€HHOM ypaBHeHuH Qua G 


(Oe + + 
\-sa7 (@V) ad a (, r) os ie S (y, r)} G (Yo, Mo, To, to; y, Q, r, t) oe 


— \ G (%, Gi To, fo; v’, o’, r, t) p(y’, ¥; cos 8) a(y, r) dy’ Des 


= 8 (1%) 3 (@ — 09) 8 (F — 9) 8 (t — ty) ft 


H3MCHHTb 3HaKH Y © HM @y WH OOMeHATD MecTamu ¢ u ty, TO OHO coBnasl 
C IpaMbIM ypaBHeHuem. IIpu sToM conpsxKeHHBIe KpaeBble ycoBua Tepel 


ayT B (4), (5). pyrumu c0Bamu, B STOM cmayyae uMeeT MecTO onTMUeCKé 
oOpaTHMoctTb: : 


G (V0, E9599; gy Ep) = 1G Ng ely itn BN Are NS (1! 
542, 


TO YTBepxKeHHe CipaBeIHBO H JIA MOJApH380BaHHOrO cCBeTa, TaK KaK 
Bad MaTpHlla paccexHHA CHMMeTpHuHa (*). Takum oOpa3som, onTHuecKan 
TUMOCTb ABJIACTCA YACTHBIM CJIyuaeM OOM[eErO COOTHOMICHHA B3aHMHOCTH. 
. CymecTByloT 3ajauH, B KOTOPbIX TpeOyeTCH OMpeleIMTb BHTeCHCHBHOCTD. 
YeHHA JIMWb B HEKOTOPOH YaCTH Cpefbl, OrpaHH4YeHHOH, omycTHM, T0- 
HocTp1o S;. Jima Takoro pofa 3aqay *KenaTebHO HaliTH TpaHHUHble 
ua Ha S,. Byyem cuutTaTb, YO MCTOUHHK JuA J OTMMYEH OT HYJIA TOMbKO 
pu S,. 

BeJleM BCIHOMOraTeJbHy!O (PyHKWHIO BAHAHHA I (y, @, Lari ‘, t') 
‘OONACTH, 3aKJIOUCHHOH MexKY BHeLIHeH nlopepxtocTbI0 Su eter a 
PxHocTbio S; IIpH JONOMHHTeJbHOM YCJIOBHH, YTO HaXxOAlaicA BHYTPH 
pea sameHeHa Ha wepHoe Teo. I’ yyopmeTBopser ycsoBuam (5), (7): 
) HW yYCJIOBHAM 


Cea, n,o >> 0; 


r(y, ©, Pres" oi’, rit") 0 IIpu Hs 
Pes rn ars 0, 


” 


Mm, — BHeCWWHAA HOpMaJib K Sy B TOUKe rf, a N,—B ToOUKe r’. 
S0CTIOUIbsyeMcsI COOTHOLMEHHEM (8) Aas o6v1acTu mMexyy S,; u S. Tlog- 


ea AY, 0, Tt) = 1 , o, 1, trv, 0’, 1, t’), MlowyaHM 


I(v, «, r, £)] = 


reSom<0 
| @iaroa @, 6, tv, 0’, 1, t’)1(y, a, 1, t’) dS, dy' do’ dt’, (18). 


aa 
3, @/ny’>0 


Nl, — BHeIHAA HOPMaJb B TOUKE r’, MO KOTOPO! MpoBO_HTCA MHTerpupo- 
4e. STO HM eCTh HCKOMOE paHHyHoOe ycuIOBHe. OHO MO3BOJIAeT TO BbIXO,A-~ 
‘Y H38NyeHHIO OlpeyseMTb BXOAllee H NOITOMy BIMOVIHE ROC aee pieyest 
oro pellleHHA ypaBHeHHaA Tepenoca BHYyTpH Sj. 

aKHM Ke CHOCOGOM TMOJyyaeM COMpAxKeHHOe PpaHnyHoe yeulobne Ha Sy: 


eae eh) eee 


r€S;, on, >0 
& gf \ (n,0’) Tv, o’, r’, ty, ©, rt) ts ns Tet) Sav doy’ dt’. (14)) 
S; orn, <0 


3 (13) u (14) cnegyer, uTO coorHomlenne (8) CIipaBeAJIMBO H AA OOACTH,. 
AHHUYeHHOM MOBepXHOCTbIO Sj. 
Buipaxkalo rulyOoKy10 Ou1arojaPHOCTE upod. JI. UW. Baoxnuyesy 3a o0cyx- 
we padcoTbl H pa, ykKasaHui. 


TIpumeuanue upu Koppexktype. Ilocae Toro Kak HacTosilan 
ba Oblia MocmaHa B evaTb, MoABHIacb paoorta (*), B KOTOpoH aBTOP: 
yuu COOTHOIMeHHe B3avMHOCTH (9), HCXOA U3 TeOpuH meneH Mapxosa. 


Ilocrynuso 
27 IX 1956 


j 


LUMTHPOBAHHAA JIMTEPATYPA 


1A. Weinberg, Am. J. Phys., 20, 40! (1952). ° JI.H. Ycaues, Coopu. Peax- 
yeTpoeHHe H TeOpHA peakTopoB, )KeHeBCKad KOHepeHIHA TO MHPHOMY TIPHMCHeHHIO aTOM~ 
}aHeprun, 1955, crp. 251. °C. UauaApacekap, Ilepenoc styauctou suepruu, WI, 
oe eA. M. Bu6epmaH, B. A. BexcueuKko, K9T®, 341, 344 (1956). 
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Jloknagp Akagemuu nayx CCCP 
1957. Tom 113, Ne 3 


MW. A. KBACHHKOB 


O NPMMEHEHHW BAPHAILHOHHOrO TIPHHUAMA K HSHHFOBC i 
MOJIEJIA AHTU®EPPOMATHETHUKA 


(IIpedcmasacno axademuxom H. H. Bozonrbosum 4 XII 1956) 


V3uHropcKuh aHTudeppOMarHeTHK ONIMCbIBAeTCA TAMHJIbTOHHaHOM 

gel N 

E == Ddie(i—j oi0; —h D a, 

ij i=l 
rye i, j —HOMepa Y3JIOB pellleTKH; 6; IpHHuMaeT 3HaueHHA +1; e (i — Jj) 
BeCJIHUHHbI, XapakTepHsyloulMe B3aHMOJeHcTBHe i-ro HM j-rO CNHHOB; 4 — BH 
Hee MarHHTHOe MOJIe, YMHOXKeHHOe Ha MarHeTOH Bopa. Ota MOje/b, ABI 
mlaicA OUV€Hb TpyOoH MA aHnTudbeppoMarHeTHKa, MOKeT ObITh C OOJDbIIE 
OCHOBaHHeM IIpHMeHeHa K OMMCaHHio MpoleccoB nopayKa — OecnopsyKa BE 
HapHblx cnviapax (7). IIpuH sToM cBoOoqHad 9HeEprHua CiviaBa, OTHOCAIMMaA 


K IIpoueccam ynopsaqouenua, F, = —OlnZ,4, MoxeT ObITb BbIUNCJIEHAa, eC 
M3BecTHa CTaTHcTMyecKad cymMMa cucTeMp! (1). JlelicrBuTebHO, Wa PyHKy 
Za MOXHO TOJIYYUTh BbIpaxkenne: 
1 (NM é 

= exp y— — | (ui —v . 

ZA exp { | Uo) 


+z ED +e" Gp) + 26 —p)]} Zieh, eC — DY, | 


pHyueM OOMeHHbI€ HHTerpadbl e (i — j) HW MarHuTHoe Mowe fh cBA3aHBI C E 
JIMYHHAMH 3HeEprHli B3aMMOJeHCTBHA aTOMOB civiaBa elt (i—j), ec? (i= 
H el? (¢ — j) cneqyroulum O6pa3om: 
OE aA ge Uh a Bee era 
e(i—j) = “See eee 
il : c F : 
h==[2(u—a)— Yer G—j—e*(i—H)], 
i 
a H3MHTOBCKad CyMMa COCTOAHMM OlpeyesseTcA BbIpaxkeHuem (5). 
B sro MoyemH HaMarHuyeHHe M sapusetcaA 3aaHHoli BeJIMYHHOH, ompe) 
JIAIOULeH MPOWUeHTHbIM COCTaB ciwaBa, 


IN 
M=Z(1+M, M=N—N,=Z(1—M, 


a BHeIUHee MarHHTHOe Nose — PyHKUMel TemnepatypH O. Henspecruaa Bed 
WHHa (u;— fy) HCKOYaeTCA H3 BbIpaxkeHua (2) C NOMOUIbIO ypaBHeHUA 

4 OlnZ,, 

We ap! 
rye 


Zie= exp {—z DEG aij +H Dart, 
04...0y ij i 

Ei—j=“), wa. 
O44 


{ onpeyenennio cymMpr (5) cBOqATCH Tak>xKe 3aqauH O TepMoyHHamuKe 
Oupyemoro MoHOCJIos H aAyeHCToro rasa (1) (B 9TO Moen mpesnosna- 
cH, UTO KaxKad M3 AYeeK, Ha KOTOpble pa3sOuT OObeM ,ra3a, MOKeT 
*KaTb He Oovlee OAHOH YACTHUbI, a NOTCHWMAT B3aMMOMelicTBHA JIBYX 
OB ABJIACTCA CTYNeHYaTOH (PyHKWHeH OT paccTOAHHA MexKY HHMN). 

Kak MM B Ipeqbiqyuieli 3amerKe (7), MOJIOKHM, UTO HYKHAA paula cTa- 
yecKOH cyMMbI (5) Zins << Z, NWONyyeHHad C MOMOMLbIO BapNallHOHHOTO 
muna H. H. BoromoOopa, aABsAeTCA MIpHONMKeHHbIM BbIpaxKeHHeM JIA 
MCTHYeCKOH CYMMBI Halle 3ajauu. Jad mpocrorhl OyeM CuHTAaTb, ATO 
MY MOXKHO pa3jeJHTb Ha [Be MOpelleTKH — yeTHYIO H HeyerTHylo, Tak 
ee COCeAAMH ATOMA H3 OHO pPeleTKH ABJIAIOTCH ATOMBI Jpy- 
- BBeyem 


E,= —(h— ty) Dy o1— (= ua) Dy Sh Ey = E— Ep. (6) 


ueTH. HeveTH. 


3€IMUHHBI Uy H Uy YAOOHO 3aMeCHHTb JAPyrHMH BapHalMOHHbIMM Mapa- 
ami: 
yY—x= Wh, y +x = Uy. (7) 


ora Mocyle HeCJIOXKHIX MpeoOpa3s0BaHHH MOMKHO TOJYIHTb cwJefyroulee 
*KeHHe JIA HWKHeH PpaHHUbl CyMMBI COCTOAHHH (5): 


= 9[ch(Y —X + A) ch(Y + X —H)}"exp been ye4 & x?) , (8) 
em tbyHkuuu X = x/8 u Y =y/O onpesensorca u3 ypaBHeHHH 

nt Va tcdes Pe oY ge X 
) C) (9) 
th(Y + X —H)= rite aigees 


eIMUMHEI Oy U 9, ABMAIOTCA KOHCTAHTaMH,U, 3aBHCAHMH OT XapakTe- 
(HK aHHOW pelleTKu: 


m= > e&-)—qy 2 ¢l—d, 


Ze 
ueTH., HedeTH. yeTH., YeTH. (10) 
7 = : : Dy ; 41 Sel 5 ; 
ee a CD e(i—j) = -y Deli i) 
yeTH., HedeTH. yeTH., 4eTH. tJ 


CJM IpeiOJIOKUTb, YTO BSAMMOJEHCTBYIOT TOJbKO OuMuKalilne cocesy, 
A e(i— J) =e -aij, TO 

| @, = On =ce. (11) 
Byjem CuUHTaTb, ITO cHcTemMa OOslajaeT CBOLCTBOM , > 0. 
SameTUM, UTO HaMarHHYeHHe, BbIMHCJIeHHOe M0 tbopmyuie (4), MOxeT ObITb 
wacaHo B BHye 


ee: 12 
=X. (12) 


Uckmoysaa X u3 (9), mosuyyaem COOTHOWeHHA AA HaMarHuveHHa a 
ajlaiollue C yYpaBHeHHAMH TeOpHH BHYTPpeHHerO MOWeKYTAPHONO ovis (*). 
eHue ypaBHenult (9) B OOWeM CiTyYae BOSMO?KHO JIMIMb UHCJICHHBIM OO0- 


M. : 
B cayyae O~O gua cyMMbI COocTOAHHH (8) MO2%xKHO NOJIYYUTb HpHOJu- 


inylo copmy.ly 

Qr--h 4 So—h 1h 00. 

ZN = 2fch pee, ea exp{— set > (13) 
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is, 6 a Ge 


TO COBMayaeT pu ean nan (11) c BbIpaxkenvem, CJleqyioulMM pH Hi 
KX TemMepaTypax 43 (5) HemocpegcrBenHo. B oOslacTH TeMnepaTyp TaKy 
yTo 9< 0), HO ohh eee) ypaBHenua (9) MOXxKHO 3allvCaTb B Bue | 


ie He 2 
Nain H—X =~ X chiy. 


An 


Temnepatypa 0, pu KoTopol Y oOpalaetca B HYJIb, ABJACTCH TOUR 
Kropu. B o6mactu, Onu3Kol K Qo, BbIpaxeHHe [IA MaTHHTHOM BOCIIPHHM 


BOCTH HMeeT BU] 
2 


© e,+0[148(5) ae) 


Bocnomb30BaBluuch QopmMysoH AA cpeqHelt 3sHepruH, paccuvTaHHOU 
wacTHLy: 
=a 8 4 ©? 4 @? 
&=——hX— = VY? +52 xX 
8, 2 ® 2 st 
MOXKHO HOYT BeIMUMHY TeMJOeCMKOCTH B eMHUax NocTosHHOH Bo 


MaHa clipaBa oT ToukKH Kiopu npn 89>, 


ca zh | 


1 Oo — 2 
2 


Q(Oo+9,) + ,) 


B napamarHuTHol o6acTu O > 0) umeem Y =O, noszTOMy aHasIMTHUeCE 
Bug (8) H ypaBHeHul (9) coBnayaeT C TOUHOCThIO JO 3HaKa BeJIMUMHBI 
C COOTBETCTBYIONIMMH BbIPaxKeHHAMH JIA USHHTOBCKOrO cbeppomarHetTuka (| 
(6) u (7)). Sameyaa, uro ycnopne h/O@<1 BbMNonHAeTCA AIA 106] 
TIpaKTHYeCKH Pa3yMHbIX MarHUTHBIX MOJIeH, MOKHO MOJYYHTb, HCXOAA 
(12), (9) uw (16), BbIpaxkeHHa JIM MarHHTHOM BOCIpHHMUHBOCTH UH Tend 
@€MKOCTH:! 


remiss Cy 
x="“9+6, ’ (! 
prude 20 

= 6, FoF ( 


q 
Cpapyusas (19) u (17), OTMe€4aeM, YTO TEIMJIOCMKOCTb HCIBITHIBaeT B 7 
© = ©) cKayoK, paBHBbIfi B OTCYTCTBHe BHelIHero Mona 3/5. 

B sajaue O OMHapHOM civlaBe cpeqHAA 9HEpruA oMpesesAeTcA Bbipal 
HHeM 


= ou (ii ihe Eee Ei —— oe : 


+ OM Se — yp ¥? + yp X%. (2 


B mapamarHuTHol oOuacTH 8 >>, nosyuaerca, uTo aHeprua ciaBa 
3aBUCHT OT TeMMepaTypbl. 

B autudeppomarnuTHol o6nacta pewenuli tuna (14), (15), (17) nou 
YHTb HeJIb38H, TaK KaK «MaTHHTHOe Nowe» h He aABAAeTCA MaJOH BeNHUHH 
(Tak %e, KaK WM B 3aqauax O6 aflcopOupyemom moHocuoe nu sueucToM ra3k 
NosTOMy ypaBHeHua (9) Halo pewnTb uncneHHo. VcKksmouenue cocraBaa 
cayyal 50% cnmaBa, Korga M=0. IIpu stom, kak Buguo u3 (12) ng 


H =X =0, u ypapnenne (14) aBnaeTca npaByuIbHEIM. Onpeyeiaa jaJbHl 
NOpAAOK BbIPAaxKeHHeM 
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yum u3 (20) uw (14) cooTHOWeHHa, ONpeyemAionlue SHEprulo civaBa: 


72 Bo Bo 
Sri aga gs , 
Ble COBMayaioT C ypaBHeHusmu Bperra— Busbsamca, upuyem repsoe 
X ABJAJIOCb TO CyUIeCTBY JOIYUTeHHeM TeOpHH. 
SakJIO¥eHHe BbIpPaxKalo yOoKy!o OmarogapHocrb akay. H. H. Boro- 
Y, NpeJIOwKMBIICEMY TeEMy HacTOMMleH SaMeTKH. 

# 


DCKOBCKHM rocyfapcTBeHHbI YHHBepcuTerT Tloetynuso 
um. M. B. Jlomonocospa 26 VI 1956 


IMTHPOBAHHAA; JIUTEPATYPA 


well, E. W. Montroll, Rev. Mod. Phys., 25, 353 (1953); P. W. 
Physica, 22, 397 (1956); R. Peierls, Proc. Cambr. Phil. Soc., 32, 471 
Kpacuukos, JAH, 110, Ne 5, 759 (1956), *T.H. Van Vieck, 


me F. Ne 
me i € 
m, Phys., 9, 369 (1941). 


> 
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Jloxxagn Akagemuun nayrx CCCP 
1957. Tom 113, Ne 3 


\ 


tO. C. CAACOB 


O BEPOSTHOCTH 3AXBATA 3JIEKTPOHOB HEHTPAJIBHbIM 
ATOMAMH TIPH TPOMHbIX CTOJIKHOBEHHAX ; 


(IIpedcmasazexno axademuxom B. H. Koxdpamoessim 27 XI 1956) 


SaxBaT JJCKTPOHOB HeHTpaJIbHbIMH aTOMAMM WJM MOJIeKyJIaMM B IPH 
CTBHU TpeTbeH (TAKeJIOH) YaCTHUbI, 3a0upalolleH M3ObITOK 9HeEprH, UP 
BaXKHYIO pOJlb BO MHOrHX ABJeHHAX (HOHH3AUMA pH Mpoueccax rope 
TasOBbld pa3spxAdq, MoHocdepa). Tem He MeHee, B HacToslee BpeMaA O 
‘CTBYIOT JJaHHble (TeOpeTHyeckHe UJIM ZKCMEPHMCHTaJbHbIe) O BePOATHO 
‘9TOrO Mpowecca, OOJaqaioulMe XOTA ObI KaYeCTBEHHOM JOCTOBeEPHOCTbHO. 
JjaBHO, OfHaKO, NOABHJIHCb JOCTaTOUHO TOUHbIE H3MepeHHA CeyeHHA OO 
Horo mpouecca (1) — OTUIeNIeHHA 9seKTpOHaA OT OTPHIaTeJbHOTO HOHA al 
‘BOMOpOfa MpH eFO CTOJKHOBeEHHAX C MOJIeKyJaMH Bofopoya: H + FE 
=H+H,+ 6, usmMepeHHple MyTem oOyyeHuaA BOJOposqa MOHOXpoMaT 
‘CKHM TlyykoM HOHOB H. B uwacrosmei 3amMeTke M3ularaeTCH BbIUHCIE 
KOSPPUUHEHTa 3aXBaTa 9/IeKTpoHOB « cM®/cek B mpomecce e+ H + 
=H +H, mo qaHnpm o ceyennax mpouecca H + H,=H+H,+€e. © 

Vis ycnoBua paBeHCTBa NOMHOrO YHCIa CTOJIKHOBeHHH TOTO HM Jpyl 
{poyqa B CQHHHUY BPpeMeHH Mpv paBHOBeCHH MMeeM: 


a. (e) (H) (H,) = «* (H-) (He) : 


(KonueHrpanun Ha H TpeqMOJaraioTcA MaJIbIMH MO CpaBHEHHIO C xa 


Tpawwen H,). M3 coornomenna (1), 3Had BelMuMHy KoodpuyneHTa HOH 
MMH & , MOXKHO BbIUHCJIMTb a: ; 


ae (H-) = ee 
ae Eee ae 


-“—_- 


Qn)'l2 ps a ; 
rye K(T zal ee ear ee - 107216—°l2e8,7/0 
(T) 4 GT é 3,25 -107216—he KOHCTaHTa pal 


pecutd H > H+ e((), erp. 332); AE = 0,747 38 —9uneprua noHMsanHH 
m—macca sueKTpoHa; § = T°K / 1000; A = 1,05-10°2? spr-cex. 
Besmunna «” Moxer ObITh ONpeyeseHa MO JaHHBIM (1) cmeqyrouluM of} 
30M. 13 BecbmMa o6mux cooOpaxkeHHH BbITeKaeT, UTO CeyeHHe HOHU3AllHu 
yCJIOBHH, YTO 9sPPeKTHBHOe BPeMA CTOJKHOBeHHA a/v (a — accbeKTHB 
PaSMep, U—OTHOCHTEJIbHaA CKOPOCTb CTAaJIKMBalOWlHXCa aCTHI) MI 
Ooublue BpeMeHH mepexoga M@X]y JICKTPOHHBIMH COCTOAHHAMH CHCTeM 
Be eee sHepruH AE, papuoro 2nh/AE, jomKHO onucpIBaThca (poy 
ol | 


eS oye CAEalanhy | Coals 


Jjauupie (') Aaa OOnacTH aHepruit uonos H™ or 6,8 yo 75 3B jeHe 
TeIbHO yMaeTca C JOcTaTOYHOH TOUHOCTbIO MpecTaBuTb SMNMpHyeCKOL | 
My JOH 

6 == 1,67: 10 e-s.7-10712 - 
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iM exp(—5,7-108/v) umeer PasyMHYIO BeJIMUHHY, TaK Kak npH AE = 
; pH, ABS 
af 28 AEa/2nho = 2-108 /v. Kos@punnent a*cm?/cek npeqcraBaner 


, OUSBHAHO, Pe3yJIbTaT YCpeCTHEHHA BeJIHYHHbI ov 0 MaKCBeJIJIOBCKOMY, 


efeseHHio cKopocreh H™ uw H,: ‘ 


toe) 
ae: 4 Japs 
a” = ooUr Te \ e—“le—e"C8 dc, (4): 
) 

= (2kT /p)'*; wp = 2/,my —puBeqeHHaa acca’ H~ uv Ta; C0 /d;; 
»f-108/vur. IIpu x1, aro npegnonaraetca B aJbHeHWIeM, HHTerpas 
“IKO BHINMCIHTb MPH MOMONH MeTofa MepeBana. PyHKunaA —(x/c + c?), 

MaKCHMYM MPH Cm = (%/2)'', HW OCHOBHYIO pOJb urpaeT o6lacTE 


Hult ¢, OJHSKUX K Cm, T. €. MOXKHO BOCIOJb30BaTbCH pasJIOKeHHeM 
— a PA 
~C? =3(«/ 2)" +6 (c—cm)?-+... Orcioqa nerKo Haxoqum* 


a” = oor an xe~ 8012)! — 5 50. 10710g—9,610"/* | (5) 


KOHUATEJIbHOe BbIPaKeHve [id KOOppuWneHTa 3axBaTa o WMeeT, cule- 
"EIbHO, BUI 


a& = 1,8-107806*lee—2.610+8,7/0 ous / ceK, 
puBoyuM TaOJIMUy SHaYeHHH a: 


{ 4,5 2 2,5 3 3,5 
0,74-10-20 —1,08-10-81- 25-10-82 1,34-10-82-0,78-10-82 061-108 


PHBeJeHHbIe BeJIHYMHbI & alOT OPHEHTHPOBOUHOe MpescTaBseHHe O No- 
aX BeJIMUHHbI KOSPPHUHeHTa 3aXBaTa 9JIEKTPOHOB pa3JIMUHbIMH aTOMaME. 
MOJIeKyJIaMH C yUaCTHeM TDpeTbeil “ACTH! B yKa3aHHOli oOwlacTH TeM- 
yp. Heo6xoquMo OTMeTHTb, 4TO HalieHHble 3feCb 3HAYCHHA a HAMHOrO. 
pIMAIOT OMpesesAeMble MO NpHOsMxKeHHOH (Gopmyvie, yKa3aHHOH B (°), 


| 39: 


Oo ~ oy OH,AhUsn ~ 10784 — 10°%> co®/cex, 


Oy, on, —TeoMetpuyeckve ceyeHHa H uw H,; a—BemmunHa Mopsqka 
cm; }~ 10°2— 10°*— BeposnTHocTh epeqayH SHEprHH 3JIeKTpOHa MO- 
rmaM Hy; Us,~ 10? cm/cek—cKopocTb 9sekTpoHop upAa T ~ 1000°K. 
3bIpaxaio OvlaroqapHocTb mpod. A. C. Kommanetiy 3a o6cyxfeHHe pe-. 
sTATOB padorbl. 


Aucratyt XHMHYeCKOH u3HKH Tlocrynusio 
Axkajemuu wayk CCCP 22 XI. 1956 


LMTHPOBAHHAS, JIUTEPATYPA 

Meer Muschilitz, I. L, Bailey, J. H. Simons, J. Chem. Phys., 245, 

(i956). 231 0. Jiannay, E.M. JIugbumund, Crarucruyeckan (bu3uKa, 1901. 
S. Massey, E. H. Burhop, Electronic and Ionic Impact Fenomena, Oxford, . 
p. 515. *4L,Landau, Phys. Zs. Sovietunion, 2, 46 (1932). 5 Coopx. [lpo6.1embl, 

MeHHOH usuKu, Ne 1 (1954). ° H. S. Massey, Negative Ions, Oxford, 1938. 


* Kak u3BecTHo, dopmyvia, aHasoruyHad (95), NosyyaeTcd AA BepoaATHOCTH TepMo- 
IbIX peaKkWH (cM., Hampumep, (°)). 
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Tloxaagm Aragemun nayr CCCP 
1957. Tom 113, Ne 3 


E. C. TPEXOB 


MCCJIEJOBAHHE ONTHYECKOFO KOHTAKTA CJIFO{bI CO CTEK. 


(IIpedcmasneno axademuxom II. A. Pe6undepom 12 XII 1955) 


KouTakT CTeKIa CO CTEKJIOM, a TAK2KE KOHTAKT CJOMbI CO CMIOMOM ocTa 
xopowo usyyenpt (?, %). ApmeHHe KOHTAKTa NOBEPXHOCTH ClaHHOCTH Ci 
C MOBePpXHOCTbIO NOJMpOBaHHOrO cTeKJla yxKe aBHO MpvBeKaO BHAM 
(1). OqHakO BOS3MOXHOCTb OMTHYECKOFO KOHTAKTA («CJIMNaHHA») CJObI CO C 
JIOM OTBeprasacb (4). 

Mbl ycTaHOBHJIM, UTO Ha ONTHYeECKHH KOHTAKT CO CTCKJIOM MOXKHO 110CAa, 
JIMCTOUKH CJO{bI IPH YCOBHU, ECM OHH JOCTaTOUHO TOHKH (OKOJIO 5 yu) 
2KAlOTCA Ha KOHTAKT Cpa3y Ke MOCue UX OTULEMICHHA Ha BO3Ayxe. CocTOAHHe 
JIMPOBaHHOH CTeKJAHHOM MOBCPXHOCTH CYMICCTBCHHO BJIMACT He TOJIbKO Ha 
pakTep KOHTaKTa, HO HW Ha CaMy!O BO3MOX%KHOCTb €fO BOSHHKHOBeHHA. Yat 
BCero NOCaKa Ha KOHTAaKTMOJYy4aeTCA, CCIM MOBEpXHOCTH CTEKOJI OUMILCHBI TH 
IMM (KOPOHHbIM) BbICOKOWACTOTHBIM Pa3spAOM HW HAaXOJWJIMCb NMOCJe YHCTKI 
mMeHee 15 MUH. B KOHTAKTe C ATMOC(EPHbIM BO3SAyXOM. 

KOHTAaKT CJIObI CO CTEKJIOM HHUKOPa He JlaeT OOJIbIUNHX MOBEPXHOCTeH Cc 
HOrO KOHTaKTHpoOBaHHA. CieqyeT OTMETHTb, YTO HCTOK CJIIOAbI CBexKeOTINeN/ 
HbIM WH HaJIOXKeHHbIM Ha MOBEPXHOCTb CTeKa, TOJIbKO YTO OOpaboTaHHyto 9 
PHYeCKUM pa3spxAJOM, He CaqHTCA Ha ONTHYeECKHH KOHTAKT JlaxKke pH O8 
CHJIbHOM HajjaBnuBanuy (5). IIpH ckombxKeHHH TakOrO JIMCTKa MO NOBepxHO 
CTeKa CONPHKaCaiolWeCA NOBEPXHOCTH CHJIbHO HU HeperyJAPHO 3allenmsA10% 
ABNeHHe NPpOHCXOJHT Tak, CJIOBHO CKOJIbSAT pyr NO Apyry OveHb WepoxoBé 
nopepxuocTH (°). [lopepxHocTb CJOJbI IPH 3TOM CHJIbHO Wlapanaerca. 

Bce HaOiofaBliHecA aBTOPOM CJTy¥aW KOHTAKTAa CJIIOMbI CO CTEKJIOM MOF 
OTHECTH K JBYM pa3JIHWHbIM TuMaM. t 

K mepBomy THY OTHOCATCA Cyan ONTHYeCCKOFO KOHTAKTAa C OOJIbIIMMH Tl 
WaqAMH KOHTaKTHpOBaHHA. FP panna OTPbIBAa KOHTaKTa B MUKpPOOOmACcTy, } 
paBuJlo, IPAMOJIMHeMHA; IPH HaOJIOJeCHHH B OTpaxkeHHOM MOHOXpomaTuyech 
cBeTe IUMpHHa HHTepepeHuMonHol O-nonocnl nocrosuHa. Ilo xapaktepy ust 
(pepeHUMOHHOM KapTHHbI TakylO rpaHHlly OTPbIBa TPYAHO OTMMUNTS OT Hab 
aeMol pH paculenseHHH cmofbI. Bce 3TO TOBOpHT O BbICOKOM MOCTOAH 
MOJICKYJIAPHBIX CHJI CUeMICHHA Mey KOHTAKTHPYIOULMMH TMOBepXHOCTA 
Tako KOHTaKT MOxeT ObITh HA3BaH TOMOFeHHbIM. XapakTepHblli BH, HHTE 
PeCHUHMOHHOH KapTHHbI TOMOreHHOrO KOHTAaKTa puBeyeH Ha puc. 1. Pororp 
WaeT IpeAcTaBsenve O PopMe rpaHHIbl OTPbIBA KOHTAKTA. 

Bropol THM KOHTaKTa XapakTepH3yeTCa HeMpaBHJIbHOM (opMolt rTpaHHUBl 
PbIBa, HEMOCTOAHCTBOM KPHBH3HbI OTPbIBAeMOrO JIHCTKa, HeENOCTOAHCTBOM 
puubl O-nomocbl. OSTOT THN KOHTaKTa, Ha3BaHHbIli HaMH HETOMOTeHH BE 
BCTpeyaeTca yale, yem romorenHbiit. Tlocaqka Ha KOHTaKT B 93TOM om 
yaaetca Cc OobUMM TpyqoM. Bce To CBUeTeIbCTByeT O TOM, 4TO BeRHY 
KOHTAKTHDBIX CHJI AI STOPO THNA CHJIBHO MCHACTCA OT TOUKH K TOUKe HO ne 
HOCTH KOHTAKTA, YTO, TO MO@MY MHEHHIO, COOTBETCTByeT MUKporeTeporeH 
CTPyKType NOBepXHOCTH CTeKJa. 
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iI[smensaa Mpouwecc YHcTKH NOBepxXHocTelH cTeKoW 


, MOXKHO H3MeCHATb THI HX 
/aKTA CO COOH. Tak, Hanpum 


€p, WHCTKA CHHPTOM, AHCTHINUpOBaHHOli BO- 
} TaerouluM (KOpoHupyromuM) BBICOKOYACTOTHBIM PaspAOM Cc Tocweyrourelt 


WP2KKOH B Teyvenve 15—20 mun. B COMPOBOXCHHH C BO3IyXoM JaBasM, KaK 
sHJIO, M€PBbIM THI KOHTAKTa. OOpa6orKa OCTPbIM IIJIaMeHeEM WJIH KOPOHHBIM 


AROM C HEMeWICHHOM NocayKol Ha KONTAKT AaBala BTOPOH THM KOHTAaKTa, 
ero yaBaJl0cb NOJYYUTb Boob *, 


\HAJIOTHYHO CJIY4alO KOHTAKTAa CVI10- = ; : 

0 CHOON, Obista yCTaHOBJIeHa CTe- ae 
) BOCIIPOH3BOJ.MMOCTH KOHTAaKTa Cy10- 
}O cTeKJIoM. Kak u cleqoBano oxKH- 
» B CJlydae HeETOMOreHHOrO KOHTAaK- 
AHHM JIMUIb YMCHbIICHHEM OTPbIBalo- 
PD YCHJIMA OKa3asIOCb HEBO3MO%KHbIM 
}TaHOBHTb KOHTAKT Tlocye OTppiBa. 
' BEIBEJCHHH pacilensaoulero KJIH- 
3 OOaCTH OTPbIBA KPHBH3HAa cwIO- 
OPO JIMCTKA OYeHb CHJIbHO yMeHb- 
TCA, HHTeppepeHUHOHHbIe NMOOCHI 
JIBIBAIOTCA, HCKPHBJIAIOTCA HAH 
‘3AlOT BOBCE, HO ONTHYECKHH KOHTAKT 
O3HUKaeT. [lepexoy or O6macTH KOH- 
‘ak oOacTH OTpbIBa ocTaeTca Ha 
OM MecTe. BoccTaHOBHTbh KOHTaKT Pye, |, Yuactox rpaHHubl paspbipa onrnyec- 

BIBACTCA BO3MOXKHbIM TOJIbKO B KOrO KOHTAKTa CJIOAbI CO creKIOM. Tomoren- 
ib MaJIOH CTeneHH H TOMbKO nog HbIM ~KOHTAKT, as eee) 
‘AHHeM CHJIBHOTO HaxKHMa Ha JHCTOK PARHOED TEP DAMN? Bs 

[bl H3BHe. 

B Culy4ae TOMOreHHOTO KOHTAKTa HaMH ObIJIM MOJLYYeHbI Mp AMO TIpOTHBOTONOXK- 
 pesynratst. Ontwyeckuii KONTAKT YaCTO BOCCTAHABIMBAICH MOMHOCTEIO 
CTLIM YMCHbUICHHeM OTpbiBalollero ycHHA. [paHulbl OTPbIBa MOXKHO OBO 
TOKPaTHO MepemellaTb 110 NOBEPpXHOCTH KOHTAKTa, IPHYeM HH IUMpHHa O-10- 
‘I, HH KPHBH3Ha JIMCTKa He HCIbITbIBAJIH KAKHX-JIHOO pe3KHX H3MeHeHHH. 
 CBHJCTeJIbCTBYe€T O TOM, YTO B OOJIACTH KOHTaKTa HH MaKpO- HH MHKpOH3Me- 
MM He Mpoucxogut. 

PH MepemMeleHHH FpaHHUb! OTPbIBa B OOaCTH TOMOreHHOrO KOHTaKTa HaMH 
10 OOHapy2KeHO HHTepecHoe ABsIeHHe «NaMATH» KOHTAKTUPYIOULUX NOBepx- 
Teli; IpOHcXoqHuIO He NIpOcToO BOCCTaHOBJIeHHe KOHTAKTAa, a ero eae 
| BOCIIPOH3BeeHHe BO BCEX CTaHAX OTPbIBa H MocayKH. OOpattaso ua ce6a 
(MaHHe, 4TO MOUTH HEBO3MOXKHO OTIMYUTh TOMOPpadH1o MOBepXHOCTH KOHTAaK- 
qO HadaJla OTpbIBa H MOCJIe BOSBpallleHHA rpaHHbl OTPbIBa B MpexHee Nowo- 
He. 

Sa oOpa3s0BaHHeM Ha MOBepXHOCTH KOHTAKTAa CJIIOJbI CO Te 
IMIOTCA TAK HA3bIBAeMbIC «MeMOPaHHble» IATHA. ITH OOpas0BaHHA MpelcTaB 
oT COOOH Tra30Bble My3bIPbKH, MpHYeM OTJeAIOWAad UX SOC eRe 
AHYTA MOMOOHO TOHKOH yupyroli MemMOpane. MemOpanuple ATHa, Ha poe 
> IPH TOMOreHHOM KOHTAaKTe, MMeIOT NpaBHJIbHble, OKPYTIble es ug 
AHHY!IO WHpHHy O-nosochl. OOsacTb rereporeHHOrO KOHTaKTa ae 
(OPaHHbIMH MATHAMH pa3SHbIX Ppa3MepOB, 3a4acTy!O HelpaBHJIbHO PMBI, 
SOCTOAHHOM WHpHHON O-nosocpl axe B Upesemax OAHOTO Sea aed bid 
IIpeqctaBaa0 HHTepec BbIACHHTb, ABJIAIOTCA JIM Se aes ae ta 
AYIUHbIMA Ny3bIpbKaMH JIM OHH OOpa3soBaHbl Ha Ra eshte 
| copHnke. HccueqoBanue opmbl nomepernoro cea I Ee ee 
CTBO C (OPMOH KPyTJIOH, 3allkeMJIeHHOM 0 Kpato MeMOpaHbl, py 


. II, Ocmomnos- 
* CormacHo Ha6JIOJe€HHAM aBTopa, MOATBepxKeHHbIM YCTHbIM glee ane: Sispecee 
[, IPH YHCTKe TaKHM CNOCOOOM fOCTHTaeTcA OYeHb MPOUHOe CHeIeH 
MIOBEPXHOCTbIO CTAIH Ha BOSsyxe. i ee, 


CHO, CocpefoTOueHHOH B ee WeHTpe. PacueTHad HW SKCIIEPHMeHTAaJIbHad cop 
nonepeyHoro ceyenna (7) XOpoWo COBNAaAAaIoT. BTO MOSBOJIUMO MPOBECTH PAT p 


UeTOB. 


Vicnomb3ya u3sBecTHy!0 POpMysY LIA CTpewbi poruOa TOHKOM KpyTJOH Me} 
PaHbl IPH IpHMOXRKeHHU B ee WEHTPe COCPeAOTOUCHHOM Harpy3KU, MOAHO CeI 


Taodunna’ 4 


Pa? 
Pacuer MemOpaHHpix naren f = k—-p3- 


® 


(f—crTpena mporn6a (B Ycax mowoc), 
a@— jlMaMeTp NATHAa (B MpOw3BONbHBIX eLH- 
Humax) Curoqa—creksio. (Onbit Ne 86—87) 


7 i 
Pies f | a | a? 
18 6,5 13,0 0,038 
18 2,5 8,0 0,039 
10 Pyyit9) 8,0 0,039 
10 0,5 Shy) 0,041 
19 6,0 12E 5 0,038 
19 16,0 ZA0 0.036 


] PaOora pa3spbiBa ONTHYeCKOTO KOHTaKTa H3MepsAAaCb ONHCaHHBIM B pabe 
(*) cnoco6om. Pacuer Besca mo dopmyuie 


4 Eph 
Q im DYA xt? 


re E — mogyub usru6a; h — ronmuna sucrKa; ¥y — cTpewia mporn6a Ha p 


CTOAHHH X OT HyJIeBOu TIOJIOCHI. 


PaOota OTpbiBa B HallMX ycOBUAX Oblma paBna 13 opr/cm® Ja TepBHuHe 
OTPbIBa PpaHHUbl CJiOa — CTeKJIO H H3MeHANaCb He3HayHTeNbHO. Tlocne M 
TeAbHOPO ACHCTBUA OTPHIBaloMeH eopMaluu rpaHula OTpbipa nepememsaent 
OTPPIBaIOIee YCHJIME YMeHbIIAeTCA, HM paOoTa OTpbIBa yCTaHaBMMBaeTCA 
ypopue 9 apr/cm?. PasOpoc sHayenult Obit (AA BeEMHOMHEI TAKOTO THMa). He3 
WHTeeH, MocTuraa +-50% OT u3MepsemMOl BeMUMHBI. 

CunTaio CBOUM JOJITOM BbIPasHTb rayOok yt OarofapHOCTh wWwieny-Koppecne 
aeuty AH CCCP H. B. Odpeumosy 3a Tipe AIOKeHHYIO TEMY H PYKOBOJCTBO. 


Mockosckui HHKeHepHO-cusHyeckuit 
HHCTHTYT 


UMTHPOBAHHAA JIMUTEPATYPA 
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H. K. Anam, ®nsuxa u xumua TOBepxHoctelt, 1947. 


Proc. Roy. Soc., (A) 127, 290 (1930). 
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Cle Be is Te Usmauasosa, 
(busH4eckoro SKcrepHMenta, 1952. 
CIVJIOWHBIX cpen, 1954, 
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JKT®, 24, B. 5, 871 (1954). 
SF I Gael b 


CuleLyroulve BLIBOALI. JA rOMOreHH 
KOHTaKTa OTHOUICHHEe KBapaTa BAM 
ro jMameTpa «MeMOpaHHblxX» TATE 
BbICoTe (cTpesie IporHOa) ecTb BesHt 
Ha mocTtosHHaa (cm. Ta6m. 1). 
reTepOreHHOH (OpMbl KOHTaKTa §& 
OTHOIMCHHA PasJIHUHbI Jaxe WIA YB 
COceqHHX ATe€H, YTO, HeCOMHEH 
TaKKe TOBOPUT O HEOAHOPOAHOCTH I 
BePpXHOCTH KOHTakTa. [omorenHasn ce 
Ma KOHTaKTa, T0-BHAHMOMY, CBx3a 
Bcera C BbICOKOH CTeEMeHbIO YHCTOTHL} 
BePpXHOCTH, KOTOpad, KpoMme TOF, 
CTaTOUHO ONTO COMpHKacalacbe ati 
CepHbIM BOSAyXOM. 

PacueT 10Ka3bIBaeT, YTO B CAY 
TOMOreHHOrO KOHTakTa padota oOpa: 
BaHHA eCAHHHUbI TMOBepXHOCTH 1A” 
€CTb BeJIMYHHA MOCTOAHHAA, YTO XO 
IO CcorjlacyeTcd CO BC€MH OCTAJIbHBI 
(pakTaMu. 


Ilocrynuno 
10 XII 1955. 


21. W. Obreimo 


SE. (Cw od pie x on, J\ucceptanua, Mock. wwx.-0l 
y3HEWOB, ®usnKa TBepgoro Tea, 5, 1950. 


5 B. B. Kam 
cA. CUP on aa 
Jlaunay, E.M. Jiuspmuuy, Mexann 
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PHSHKA 


M. M. XAJIEWKUA 


IPEQEJIEHHE JM®®EPEHWMAJIbHbIX CEUEHHA yoPyroro 
PACCEAHHA HEATPOHOB C 9HEPPHEM £,—14,8 Mos 
MO CUETY (n, «)-COBNAEHHH () 


(ITpedcmaeaexo axademuxom B. H. Kondpameesoim 138 XI 1956) 


»-CTOUHHKOM HeHTPOHOB ABJAACh peak 


D?(T, n) Het. a«-yacrumpr,. 


TaiollHe H3 MUWeHH nox yraom 135° K myuKy elirponos, perucrpu- 


ucb MIY-19 c TOHKHM KpH- 
om NaJ(T1). Tipu pprxoge 43 
PHH KOpPpeJIMpOBaHHble C @-Yac- 
MM HeHTpOHbI MpoxoyusM yepes 
jf KaHaJl, MpocBepJieHHbI B 

a U3 *Kewe3sa  TOMLHHOU 
/260 mM (puc. 1). S9kpan yMeHb- 
ycueT OT CulyualHHbIx copnayeHHi 
). HenocpeycrsenHo 3a 9Kpa- 
| ycTaHaBJIMBaJIMCb = WHJIMHpH- 
jMe pacceHBaTemHw juvaMeTpOM 
IM H BLICOTOH oTd = 22 mm yod = 
Db mm. IIpu u3smepeHuax pacceH- 


x 


i) 
NaJ(Tl) \ 


6 | & 
eat 2 j 


Puc. 1. Cxema usmepennua o (6): 1—9xKpan u3: 

Fe; 2—cyHHTHaaupyronah Top; 8—®3Y-19; 

4—pac- ceHBaTeb; 5—mulleHb; 6 — a-cuer- 
uHK; 7 — pedbeKTop 


WM CTaBHJIMCb B IyYOK HeHTpOHOB HBBbIBOAMIMCh U3 Ny4Ka HeliTpoHoB Cc 
UIbIO cilel|MasbHoro yerpolicrga. Helitponbl perucTpupoBasuch 2xHAKHM 


cmepad 


20 40 60 60° 


2. Vismepenupie ceyenna o (0) ana Pb. 
6KH YKa3aHbl TOJIBKO JJ TOUeK, B KOTO- 
H3MepeHHA TpOBeeHbl MHOrOKpaTHO 


IraHHH TOpa K PpaCCeHBaTeJIIO KOPPeCKTHPOBaJIOCb 


CUCTUHKOM CUMHTHVIAUMH, KOTOpHIM 
uMewI PopMy Topa. Top HsroToB ACA HB. 
TOHKOCTeEHHOH  CTeKJIAHHOM TpyOKH 
(BHYTpeHHHH Auametp 20 mm). Cpequuit 
jMametp Topa 18 cm. BuytTpb topa 
3auBasica 2% pacTBOp TepdeHusa B. 
M-KCHONe. CUMHTHJJIMpyroulM Top Mo- 
MellaJiIca B pedbIeKTOpe 3 aJIOMMHHA: 
y3koe OCHOBaHHe pedsieKTopa OblJIO- 
oOpameHo K kaToqy @OY-19. asa 
H3MeHeHHA yruaa 9, pH KOTOpOM 43- 


yuayloch pacceaHHe HelTpoHoB, Top 
CIBHTaJICA OTHOCHTeJIbHO pacceHBa- 
Tea. 


Pas3pellarollee BPe€MA CX€MBI COB- 
Tagenul Obiio t= 2-10 cex.; OfHO- 
BPpeMeHHO C COBMayeHHAMH CXeMa: 
l0-KaHaJIbHO perucTpHpoBaia “%-YacTH- 
llbl H HeHTpOHbI. B n-KaHavle CXeMBbI OT- 
ceuKa HMIYJIbCOB OTBeYaJIa MOpory cueTa: 
HelitpoHoB E,~11,5 Mas. VH3mene- 
HHe BpeMeHH TposieTa HeHTpOHOB mpH 
yTeM MOKOUeHHA 


KaHaJl CX€MbI COOTBETCTBYIOULNX OTPe3KOB KOaKCHaJIbHOrO Kade. 


503; 


Vismepenue ceyenua o (8) cocToasiO B TOM, YTO MpOM3SBOAMJIMCh OTC 
1) (n, «)-copnajeHuli pH HaJH4HH paccenBaTedA (Np); 2) (n, «)-coBnay 
6e3 pacceuBatena (P (ou)); 3) HeHTpoHOB, MaaloulMx 3 MHUIeHM Ha 
TIpH JaHHoM ero HovioxeHuu (Vp). Ana usmepenus Ny CueTUHK HeHTp 
TIOBOpauMBaJICA BOKPyF MHIWeHH B CTOPOHY OT 2%e/esHOro 9KpaHa. 

Viccneqopanve moKa3ai0, 4To (poH Mmpu cueTe cosnajeHul Ha 90 +- 
OOyCNOBeH TeM, YTO KATO PIY-19 cam no ceOe cuuTaeT HeHTPOHbI 14 
‘CiellMaJIbHBIMH ONbITaMH ObIJIO MOKa3aHO, 4YTO OcJaOmeHHe oHa pH H 


‘YM pacceHBaTesA CuleqyeT 34BHCHMOCTH de"t?, rye o,—TomHOe cey 


6apu/cmepad 6apu/cm 
ea 


bapr/cmepad bapn/¢mepao i 
Fe Sn C 
10 10 
Of 
Sn 
bee | 
| Fe [ 
{0 0! 
RS 
3 | 
sai 001 
tH i 
Of \- =r gol 
= an ol 
r ste j 
iy 20 40 60 60° ° 
0 2 @ 66 8 10 
6 (nab cucm koopa) 6 (nae. cucm koopa) 
Puc. 3. Wamepennpie cevenua o (0) Aad Puc. 4. YW3mepenupie ceyenua 
Sn u Fe yaa Alu C 


qua HefitpoHop E, = 14 Mss, n—uucno ajep B 1 cm® paccenBatena. 
PacueT ceyenult o(0) BprmnomHANM NO dopmyuve 


N.— de “%4 
5(O ea = (O) 


alN 
n i. 


{Popmya BepHa B MpeqMOMOKeHHH, TO pasmMepbI paccenBaTenman d< 
Syecb f—paccTOAHMe paCCeHBaTeJb — TOP; fy) — paccTOAHHe OT Topa 
WeHTpa MMIWeHH; A= k,k,Nw.d, ky — NOMA «KOPPeMPOBaHHbIX» HeHTPOE 
Nayaioujad Ha paccevBaTesb; ky — OTHOWeHHe MHTeCHCHBHOCTH HOTOKa a-t 
THU (Ha cTepaqvaH) MpH yrue «-cueTauKa NO OTHOUIeHMIO K eHTpoHHe 
nyyky = 135° B smaOopaTopHoli cucTeme KOOpy—MHaT K HHTeHCHBHO 
MOTOKA G-YaCTHIL B CHCTeEMe WeHTpa TAXKECTH MPH COOTBETCTBYIONIeM Y 
Ou. 1} Ox — TeJECHbIM YrOJI %-CcuYeTUMKA MO OTHOLICHHIO K MUIUeHH. 
Tlonpaska II (6) yuurbipaeT norsomenve MpAMbIX M ympyro paccesHl 
m0 yriom § HeHTpOHOB B OObeMe pacceMBaTeJIA V: . | 


TI (8) ~\e-#he-nOR do (k= = ). 


no, 


D04 


paOoTe BbIMOJHeHO MpHOmMxKeHHOe BbIYHcMeHue II (6) myTem 3ameHbI 
Ha Pep (8) B MpeqNomOKeHUH, ATO Fep (9) <A, Fe ep (8) —- cpeqHHH NyTb 
PpOHoB B OObeMe V, pacCeAHHBIX MOA yruiom 6 

[pH u3MepeHHaX CKOpocTb cyeTa coBnayeHuit Opima ~ | “imn/ceK; (ou 
focraBian oT 30 fo 50% oT NomHOro cueTa B 3aBMCMMOCTH OT yrua § u 
ecTBa paccenBatea. Jia yMeHbuleHHaA cboHa M B pedweKTOp BABHTaJICA 
*KeHb 43 Pb (puce. 1) (B HacTosmee BpeMA MeTOAMKAa YCOBEPUIeHCTBOBAHAa 
4TO CIHHTHIAWHH B TOpe OJHOBpeMeHHO perucTpupyloTcA JByMaA 
y-19). 

Ceyenna o (8), u3MepeHHte Jia Pb, Sn, Fe, Al, C) noxa3anpi Ha puc. 2—4. 
, Te HW3MepeHHA MpOBOAWJIHCb HeCKOJbKO pa3, Ha pwc. 2—4 _ no- 
4HbI OWHMOKH H3MepeHH. CraTucTHyecKand OWMOKa OTJebHOTO H3Mepe- 
~15%. Ham u3mMepeHHa corsacyloTcA Cc pe3syibTaramu pa6or (?,°), 
Ipbie NOMyYeHbI MpH Apyrol MeTroyuKe H3MepeHHit. 

Aptop OmarofapuT akay. B. H. Konypatpepa 3a BHHMaHve K JaHHol 
ore u H. M. Mesemuua 3a yyacTHe B H3MepeHHAX. 


VMuctuTyT XHMHYeCKOH PH3HKH Tlocrynuso 
AxkajlemMHH Hayk CCCP 2 XI 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


2M. M. Xaneuxui, Orser HX® AH CCCP or 13 III 1953r. 21.0. Elliot, 
. Rev., 101, 684 (1956). *® G. Culler, S. Fernbach, N. Sherman, Phys. 
metOl;, 1047 (1956). 
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TFEO®H3HI 


B. A. THMO®EEBA 


3ABHCHMOCTb ®OPMbI CTAILHOHAPHOHM JMATPAMMBI 
PACHPEJEJIEHHA APKOCTH OT OTHOWEHHSA 
KOS®O®MUHEHTOB NOrJIOWMEHHA WH PACCEAHHA 


(ITpedcmaeaeno axademuxom B. B. Mlyaetixunoim 2 XII 1955) 


Ilenbio HacTosmeli paOoTbl ABJIAeCTCA SKCMEPHMeCHTAIbHOe H3YYeHHE 3al 
CHMOCTH (pOpMbI AHarpaMMb! pacipefeseHHA APKOCTH NO HallpaBJeHHAM OT ¢ 
HOWeHUA KOS@PHIUMeEHTOB MOTIOMeHHA HM pacCeHHuA AA NpefesbHO pacces 
HOro cBeTa (IPH STOM BOMpoc O BAHAHHH WHMKAaTpWCbl paccedHuA Ha op 
yWarpaMMbl ToKa He pacCMaTpHBaeTcs). 

Tak KaK B JaHHOW paOoTe MpHMeHAJIMCh CpefbI HE TOJIbKO’ pacceHBaroul 
HO HM Morsomlarourue CBeT, TO HCCIeOBaHHe, B OTMHUME OT MpeNbILyUUX | 
IIPOH3BOAMIOCb B PasMHYHbIX OOMACTAX CMeKTpa, T. €. C IPHMCHeCHHeEM CBE’ 
(bunpTpos. Yrom 3penua corometpa usmenssca oT 5 Yo 15° (B cneluantbH. 
3ajyauax OH Opavica paBHbiM 0°,39). 

MyTHble CpeJbI IpHMeHAJIHCb B OCHOBHOM MOJIOUHBIE HeOKpallleHHble H OK 
IUCHHbIe, HHOra IPUMeHAMMCh KAHMOJIbHbIe Cpeybl. KoHueHTpallMv MOWOKa 
10 go 30 cm?/n. [na TpuroTOBJIeHHA OKpallieHHbIX MOJIOUHbIX Cpe B Kayect 
KpaCHTeJIA MCMONb3OBaICA MaTOUHBIM pacTBOp CHHHX YepHHI. KOHnWeHTpall 
Kpacutesa oT 1 yo 10 cm® mMaTouHoro pactBopa Ha | J MyTHOM cCpegul. 

KosddpuueuT paccexuua k MOMOYHOK Cpesbl ONpeeAICA Ha CNEKTPOo’ 
mMetpe Kenur — Maprteuca (1). Onpegesenve KosdpuyvenTa NOMIOWeHHA A 
OKpall€HHOH MOJIOUHOK cpefbl (3a CUeT TOIbKO KpaCHTeNA) CBOAHIOCb K Haxo 
WeHuIo KosuUveHTa NOPMOWLeHHA NOAKPalieHHOM BOAbI (C TOM Xe KOHLEHT] 
uve KpacuTeiA),TaK KaK CelMaIbHO MOCTABJICHHbIe€ ONbITbI NOKAa3aJIv, YTO ; 
OaBIeHHe MOJIOKa B NOAKpallleHHy!o BOAyY He H3MeHAeT ee KOSPHUHEHTA 1 
TIOWeHHA. 

SameTuM, 4TO Hac HHTepecyeT KOIPPHUMEHT NOOMeHHA AIA TOK ona 
cneKTpa, KOTOpas, C OHO CTOPOHbI, COOTBETCTBYeT NIpeeJIbHO pacceAHHO 
CBeTY, B SHAUYHMTebHOM CTeneHH OTPHJIbTPOBAHHOMY cpeoH, MH, C pyr 
CTOPOHBI, YaBJIMBaeTCA (OTOMETPOM co cBeTOpuLTpoM. Ilostomy AIA onpe, 
JICHHA BEJIMYMHbI Mxp MbIl NOCTYMaH CeyouluM O6pa3o0m. 

B noqkpalieHHOH YHCTOH BOJe OMpPeAeCMAMUCh OTHOCHTEIbHbIG APKOCTH J 
pa3JIMYHbIX PIyOHH, IpHYeM IpHMeHSAJICA TOT Ke (POTOMETP, C TeM Ke CBETOU 
poM, Boa, MOAKpalleHHas TeM 2xKe KpacuTeJieM (TOJbKO 6€3 MOIOKa) u OCBeLK 
Ha T€M 2K€ CBETOBLIM NOTOKOM, ¥TO WH Ip NOMyYeHHH Avarpambl pacmpe, 
JIGCHHA APKOCTH MO HaMpaBJeHHAM JIA pefesbHO paccesHHOro cBeTa. [lo 1 
JIYYCHHBIM JaHHbIM CTPOWJICA rpadukK 3aBHCHMOCTH JlOrapHdMa OTHOCHTeJIbE 
APKOCTH OT TlyOMHbI Norpyxenua cotomerpa. Ilo npakTuyecku npamomune 
HOMy yuacTKy MOJyYeHHOH KpHBOH HM ONpesenAncA KoSdPuuNeHT Morson 
HHA Mp. OH OTHOCHTCA K OOACTH CIeKTpa C MAKCHMaJIbHbIM TpormycKak 
eM Cpefbl B AMala30He JVIMH BOJIH, BOCIIPHHHMaeMbIX MOTOMETPOM CO CBE’ 
(PHJIBTPpOM. 

J{uarpamMbl pacnpefseneHua APKOCTH MO pa3MUHbIM HallpaBnenuam J 
MpeWeIbHO pacCeAHHOYO CBEeTA B OKPalCHHbIX MOJIOUHDIX Cpefax C Pas/MUHBI 
OTHOWCHHAMH KOSPPHUHeEHTOB NOPIOWeHHA H paccextHHA ONpefenamuce cl 
006 


i 
f)00M, onvcaHHBIM HaMH pauee (1), HO c NpuMeHeHHem CBeTO*HJIbTpoB. B Kaye- 
qtBe OOpasia TakMX AMarpaMM MIpHBo_uM Ha puc. | _uarpammBl, NoyueHHBIE 
1} CHHHM cBeTOdusbTpoM Bg-12 M yrIOM 3peHuA PoTometpa 15° B OKpalieHHBIx 
JOMOMHBIX CHeaX [WI OTHOMICHHH MMxp/k OT O Ao 0,03. OrpesKn AuarpaMM u306- 
Yakalot B ompejeneHHoM MaCluTaOe 3HAYeCHHA OTHOCHTeIbHBIX  spKOcTeli 
'e-0/Bovo = R, Te By—o—APKOCT B HaNpaBeHHM Ha UCTOUHUK cBeTA; Bo.o— 
|pkocTB B KaKOM-1HOO PyrOM HalpaBJIeHHH o. ¥ 
} 3 puc. | BuqHO, YTO MPH yBeMMUeHHH OTHOMICHHA Mxp/k BenuuuHa R yse- 
HUMBAeTCA, IMarpaMMb! BbITATHBAIOTCA, MOIIOC CMEIaeTCA B CTOPOHY, Tporu- 
O.NO00%xHy!O HallpaBJIeHUIO Mafarousero CBeTa, OTHOCHTesb- 
9€ KOJIMYECTBO CBeTa, BbIXOAAMerO H3 cpesbI (ambOeso), 
|MeHbILAeTCA. 
| SaBHCHMOCcTb MexKAy BelMuMHO Ru OTHOMeHHeM Mxp/R 
NA PasJIMUHbIX YIJIOB p IpHBefena Ha puc. 2. IIpu o6pa- 
JOTKe SKCIePMMeHTaIbHOrO MaTepHasla 3Ta 3aBHCHMOCTb 
jblIa MOCTpOeHa OTACbHO AIA SeeHOTO HM CHHErO *HVIbT- 
jos. [Ipu stom oKa3asiocb, 4TO NOJYYeHHIe MpAMble mpaK- 
yqdeCKH COBMaaior. CieqOBaTeMbHO, 3ABHCHMOCTS (R, Mxp/R) 
PHUBepCabua, T. €. CpaBeqMBa AWA BCeX [MH BOJH. 
HlOSTOMY Ha PHC. 2 HCMOMb30BaHbI 9KCMCPHMeHTAJIbHBIe TOU- 
)M, NOyueHHbIe Kak C CHHHM (a), TaK HC 3eeHBIM (6) dbub- 
}pamu. SameruM, 4TO SKCNepHMeHTAaJbHbIe TOUKH, MOyyeH- 
pble B KaHHO/IbHOH cpeye (6), Takxxe HaHeCeHbI Ha puc. 2 
}: JeKAT OKONO IIPAMBIX C TOM 2%Ke CTeMeHbIO TOYHOCTH, YTO 
i’ Apyrue touku. Jina Toro uroObl He 3aTCMHATb YepTexa, 
PMITHLIC TOUKH MPHBeeHb! MHUIb AIA IByX HalpaBsenuii og. 
) Bce mpsmple Ha puc. 2 npoxoq_saT Tak, 4TO UX Mposou- Denes 
SKCHHA TepeceKaioTca (C MOrpelHOCTHIO, He BbIXOAAMeH 3a ‘iooam yee ce 
fipeyesbi OWMOOK SKCIepHMeHTa) B OMHOM TOUKe, pacnoO- yoit znarpammpl oT 
iKCHHOM CyIeBa OT OCH OpAuHAT. OObACHACTCA 3TO TEM, YTO OTHOCHTeMbHOM BesH- 
}ia puc. 2 m0 ocw aOclMcc OTKNaIbIBANCh BeIMYMHEI, yuu- HEI  Koodpunnen- 
PBIBAIOUIMe MOTOMeHHe B OKpaleHHOH MomouHOit cpege 7 secant : 
SOMbKO 3a CUeT KpacuTema (T. e€. MOrmomjeHHe BOOM He 
VUUTbIBAJIOCb). 
_ {na Toro 4TOObI MOYIUTb OTHOMICHHe MOMHOTO KoSpPpuuMeHTa MOrsOUuleHHA 
tpebl K KoadPuUHeHTy ee paccCeAHHA HYXKHO K AOWHCCE Mxp/k IpHOaBUTb BeH- 
muy m,/k, rye m,— KoaspPpuUMeHT NOPOMeHHA YACTOH BORON (6e3 KpacnTews). 
ITO PaBHOCHJIbHO MepeMeleHH1O OCH OPAHHAT BEBO Ha BesMuHHy m /k. Ecte- 
STBeHHO JOMYyCTHTb, YTO MpAMbIe puc. 2 MepecekaloTcaA B TOUKe C aOclHCcoH 
m/k =0, re m = Mp+m,. Torgqa 43 rpabuka onpeyeuTca cpeqHaA BemH- 
quua m,/k — 0,012. Ipuuas cpequee 3Hayenve KosppuuneHTa paccetHuA HeO- 
KPalICHHbIX MOJIOUHBIX Cpe, MPpHMeHABLIHXCA B OMbITaX, paBHBIM 1,2 cmt, 
BBIMHCIUM H CpeqHui Avid BCexX OMbITOB KoxppuuneHT NormomeHHaA BOA. OU 
pape 0,014 cm! uw OTHOCHTCA K OOMACTH CIeKTpa C MaKCHMaJIbHbIM MponycKa- 
HHeM BOJbI B AMala3oHe JIA BOJIH, BOCIPHHMMaeMbIX (POTOMETPOM C (PHJIbTpOM. 
B ompiraX IPHMeHAJIMCbh Ba CBeETOPHIbTpa, HO MOJyyeHa TOJIbKO OfHa TOUKAa 
mepecevenuaA. CyleqopaTeIbHo, HalifleHHoe sHauenHe Koop puMeHTa Norsonye- 
HMA BOJbI OTHOCHTCA K OOOMM y4aCTKaM CHeKTpa (3aMeTHM, TO BeJHUMHAa KOsp- 
pullveHTa paccexHuA IPHMeHABIUIMXCA MOJOUHbIX CpeA MpakTHYeCKH He 3aBHCUT 
OT JJIMHbI BOJIHbI), APYFHMH COBaMH, KOS@PPHIUMEHTHI MOTOWeHHA BOLI AA 
OOOHX PpaCCMATPHBAeMBIX JHala3OHOB IMH BOJIH OKasaIMCb CyyaliHO OIH3~- 
KUM JIpyr K ApPyry, B YeM HeETPyAHO yOeAUTSCHA, B3AB AIA CpaBHeHHA, Halipy- 
Mep, KPHBY!O MOrMOMeHHA OMTHYeCKH MYyCTO BODI. 

Koscbuuvent MOroujeHuA BOI, BOOOMLE TOBOPA, 3aBHCHT OT JWIMHbI BOJHbI 
M, CICOBATEIbHO, WIA pasmMUHbIX OOacTeH CHeKTpa aOcCUMCcbl TOUKH Tepece- 
UCHUA JOJKHbI ObITh pasmM4Hb! (B 9TOM CJy4ae IPAMBIe PHC. 2 ANA COOTBET- 
STBYIONHX YIVIOB CABHHYTCH OTHOCHTeIbHO Apyr Apyra, HO OyAyT NapaJWievbHbI 


MexK]Ly COOOH). 
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Orciofa culeqyeT, ITO CCIM IPHHATh IPHeMHHK, OOMaaloulH JOCTaTOUHO 
JI@KTHBHOH YYBCTBUTCbHOCTbIO, TO YKaSaHHbIM BbILLe CNOCO6OM MOKHO BOCIC 
3OBaTbCA JWIA OMpeeseHHA CMeKTPaJbHOH KPHBOH MOPIOMeHHA Npo3spau4i 
XKHKHX Cpe C BeCbMa MaJIbIM KOS@bHUMEHTOM NOTJIOUeEHHA (HaNpHMep, M 
cKO BOfbI). B 9TOM cay4ae B Oak CuleyeT HaHTb UCCeqyemyto cpejly, 3a 
ROOaBUTb B H€€ HEKOTOPOE KOJIMYECTBO MO/IOKa H Jasee, WoOaBiad pa3Hu 
H3BeCTHbIC KOJIMYCCTBA KpaCHTeJA, ONpeeAT Kak Ib pas BenuanHy R}(B J 
Holt sagqaye R JOcTaTOUHO HaXOAHTb AJIA,OMHOrO KaKOrO-HuOyAb lyrua ¢) ; 


Qe 


YS / fp ° 
Vi & ; 


~ 002 C G02 004 006 G06 of 
ers 
Puc. 2. 3aBHcHMOCTb MeKLY OTHOCUTEHOM APKOCTBIO HM OTHOCHTebHOM BemuUHHOLi 
KOSPPHUMEHTOB NOrMoWleHuA Mu paccesHus 

PasJIMUHBIX OOIacTeH cnekTpa. ToukH mepeceyenua mpaMmplx (R, tie 
C IpAMOH, NapavebHOH OcH aOcuncc u Npoxoyameli depe3 OCb OPAHMHAT B TOU. 
R =1, janyT Bemmunupl m,/k yaa uccneRyemoli Cpefbl B Pa3JIMUHbIX WaCT: 
cmekTpa. Sua Besuunny k cpegb (6e3 Kpacntens), oveBuyHO, HETPyHO OMp 
ACIUTb HW 3HaveHUA KOSPPUUMEHTA NOTOMeHHA Cpegb (MOpcKoOli BOI) WIA pa 
JIMUHbIX OOIacTel cnekTpa. Uem 6omee cemeKTHBeH TIPHEMHHK, TEM TOUHEe MOXI 
NOJY4HTb HCKOMy!O CHeKTpaJbHylO KpPMBy!O Torsomjenua. BecbmMa IeHHb 
B 9TOM ClOCOOe ABJIACTCA TO, YTO pacceAHHeM CBeTA B uccwleqyemoli cpeye Mo? 
HO IipeHeOperaTb M0 CpaBHeHMtO C pacceAHHeM cBeTa B NIPHPOTOBJICHHOH Ha ¢ 
OCHOBE MYyTHOH cpeje. 

Tak Kak npu m = 0 opyunata TouKH TepeCeueHHA IIPAMBIX Ha pUuc. 2 paBE 
CAHHUIMC, TO OY€BHAHO, YTO pH m = 0 ApKocTb BO BCeX HANpaBeHHAX ONUH 
KOBa. OTO O3HavaeT, YTO [HarpamMa pacnpesenennsA APKOCTH NO HallpaBwJeHus 
ANA MPCHeNbHO pacceAHHOFO CBeTa B MYTHOM cpeye c KoabiuuHeHTOM NOromy 
HUA m =O sBasetca ccbepuyeckoli. 

Ecau ua puc. 2 ocb opqunar CABHHYTb BleBO Ha 0,012, T. e. mpoBecrn € 
Tepes TOUKY MepeceyeHHA MPAMbIX, a 10 OCH aOCUMCC OTIOKUTH 3HAVeHHA cyh 
MaPHbIX KOaPPUUMEHTOB TOPIOMeHHA, TO 110 NOJYYeHHOMY TpadukKy MOH 
HaHTH CJleNyIoulee SMUMPHYeCKOe COOTHOWEHHE Mex IY MHTeEPeCYIOWHMU Ha 
BeIMYMHaMH R u m/k: 


R=1+p4. , (I 


IJapametp uw, Xapaxtepusytoumit HaK0Hn MIPAMBIX Ha PHC. 2, 3aBHCHT OT yrua 
H MOKET 3aBHCeTb TaKxKe OT MHJMKaTPHCbl paccenHuA YacTHIL, 4TO, ORHAKC 
TpeOyeT cnelMabHoro u3syyeHHa. 
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HOJIb3SyACh COOTHOUWeHHeM (1), MoxKHO NO 3aqaHHOl BemM4MHe OTHOMMeHUT 
HaliTH R YA wooro yraa 9, T. €. onpesenuTh cbopmMy crauMoHapHoli yna- 
MMbI pactipejesleHHA MO HallpaBJIeHHAM sApKOcTH MIpeeIbHO pacceaHHoro- 
fa. 

|C NOMOUbIO CooTHOMeHHA (1) MOxKHO pemMMTb U OOpaTHyto 3aayy, a HMeHHO: 
BaaHOMy OTHOMeHHIO ApKocTel R yA moGoro yraa » ONpeseUTb OTHOILe- 
m/k [i MYTHOM cpeqbl u, CeqoBaTenbHO, HaliTu pasqembHuo Kosdppu- 


mj, = 0,023 my = 0,066 m= 0067 
“ 


Puc. 3. CpapHewue 3HaueCHHH OTHOCHTeIbHEIX ApKOcTeli, BBI- 
WHCJICHHBIX H 9KCI€PHMeHTAJIbHbIX 


/HTbI MOPIOWeHHA HW pacCeHHHA ee, CCIM 3apaHee H3MepHTb KosdpuunenT 
THHKUWHH STOH Cpesbl. OTOT CMOCOO NOKasbiBaeT MepCHeKTHBbI BOSMOXKHOCTH 
Je€NbHOrO ONpefeseHHA KOSPPHUMEHTOB NOTIOMeHHA H paccesHuA B MOpe: 
| TOM, OHAKO, YCJIOBHH, YTO 3ABHCHMOCTb wp OT HHJHKATPHCbI pacceAHHA Ya- 
WU MYTHOH cpeybl OyAeT NpeABapHTeJIbHO H3yyeHa. 

B 3aks1oueHve MpHBeyeM MpHMepbl pacueTa OTHOCHTebHBIX sApKoctelt R 
SooTHOWeHHio (1) yKa3aHHbIM BbIle coco6om. Ha puc. 3 H306paxKeHbl CTa- 
HapHble J[MarpaMMbl paciipeseseHHA APKOCTH MpeesbHO PpacceAHHOrO CBeTAa 
Pa3HbIxX OTHOIMeHHH m/k, BEITMCeHHbIC 10 cooTHOMeHHIO (1). Ha quarpam— 
| IIPHBeJeHbI TAK%KE OMbITHbIe TOUKH, NOMyYeHHbIe PoToMeTpom JI@-2 c yrsom 
ua 15° B OKpallleHHbIX MOJIOUHBIX Cpefax C pa3sMYHOM KOHUeHTpalHel Kpa- 
ean. Juarpamna ja m/k = 0,023 nosyuena C 3eJIeHBIM (PHJIBTpOM, JMarpam- 
ce m/k = 0,044 u m/k = 0,067 — c cuHuM. Bo Bcex ciryyaax SKCHepHMeH- 
bHBIe TOUKH JI@KAT JOBOJbHO OM3KO K BBIYHCJICHHBIM. CucremMaTHyeckoe 
2KeCHHe BEPXHUX IKCMEPHMCHTAJIDHBIX TOUeK (ANI @ > 90°) no cpaBHeHHio 'c 
UCJICHHbIMH OOBACHACTCA HaJIMUHeEM TeHH OT (OTOMeTpa TIPH H3MepeHHAX. 
‘OCTH B yKa3aHHbIX HallpaBJICHHAX. 


Mopcxoti rHApopusnyeckuH HHCTHTYT Tlocrynuso 
Axafemuu uayk CCCP 29 XI 1955 


UHMTHPOBAHHAA JIMTEPATYPA 
B. A. Tumodeesa, Tp. Mopck. ruqpopus. uuct. AH CCCP, 3, 35 (1953). 


Jloxaann Akagemuu nayx CCCP 
1957. Tom 113, Ne 3 


TEO@HS: 


Axagemnux B. B. IWY JIEMKMH 


HAPACTAHHE JJIMHbI BOJIBLIHMX BETPOBbIX BOJIH 
HW POJIM BHYTPEHHErO TYPBYJIEHTHOPO TPEHHA 


B ogHot “3 Hamux padot (1) 3aKOH HapacTaHHA AJIMHbI BETPOBbIX BOJIH, Tl 
je ualieHHbli HaMH B TepBOM IIpHOHKeHHH, Obl] YTOUHEH Ha OCHOB 
TEOPeMbI O MOMEHTE KOJIMYCCTBA JBH2KEHHA HW Ha OCHOBAHHH MCIIpaBJeHHbIA 
paxkeHHl JIA KHHETHYeCKOH WH NOTeHUHaJIbHOH SHEPIHH BOJH. 

TlomyyeHHbIli 3aKOH H3MeHeCHHA KPYTHSHbI PaCTyIHX BOJIH 


hd = 0,04 + 0,103 (dy /)"™ 


OKa3asICA CpaBeIMBbIM He TOJIbKO Ha IIPOM@KYTOUNBIX 3Talax, Pe OH ¢ 
CTaBIAJICA C PE3YbTATAMHM OMbITOB B WTOPMOBOM OaccelHe, HO axe B 
yee — pH CTpeMJI€HHH JJIMH BOJIH K M&@KCHM@JIbHbIM BOSMOXKHbIM 3HadeH 
B OMHOM COOTBeETCTBHH C HaOJIOJeHHAMH B OKeaHe, OTHOIUIeHHE Bb 
BOJIH A K UX WIMHe A CTPeMHTCA K TIpeesIbHOMY 3HAYeHHIO 14/55. 

Ycmex TeopeTHuecKoro BbIBOAa OOBACHAeTCA TEM, YTO HapacTaHHe MOM 
KOJIMUCCTBA JIBHXKCHHA ObINO AHAHTHYECKH CBA3AHO C IIPOH3BOAHOU OT M10) 
SHEPrHH, KOTOPOM B WeHCTBHTeIbHOCTH OOJ1aalOT BOJIHbI Ha COOTBETCTBYHW 
aTanax pa3sBuTHA. CieqOBaTeJIbHO, ABTOMaTHYeCKM YUHTHIBANOCh paccesHHe 
KOTOpOH SHEPrHH, MOJyYeHHOM OT BeTpa, Ha TypOyJIeHTHOe TpeHHe B Mop! 


BOJe IPH BOJHEHHH. OcpeHeHHbIM 3a NepHoO MOMeHT BHeUHUX cHn M, h 
PHPOBaBUIHH B BbIKMa\KaX, ABTOMATHYECKH YUNTHIBA BCe CHJIbI, JEHCTBOBAB 
Ha YacTHUbI BOI. 

B wacToalleH cTaTbe MOMbITAeMCA BHECTH aJIbHeHIee yYTOUHeEHHe B UC 
OBaHve 9TOTO BOMpoca, YTOOI BLIABHTb CBOero poOsa stpiekT BTOpOro NopA 
OOYCJIOBJICHHIIM BHYTPCHHHM TPeHHeM: PpaCCMOTPHM B OTJeJIbHOCTH pacces 
S9HeEPrHH MW paccesAHHe KOJIHYeCTBA JBHXKeCHHA 3a CUeT TYPOYNeEHTHOFO OON 
B Boge. Ha ocHopaHHu Halweli pa6orn (7) 3amMuIeM BbIpaxKeHHA 


|W l=prF 
LO pa a 
qo Re 


Smecb W,, —MOMIHOCTb, pacxofqyemand Ha TpeHHe; E& — nomHad SHeEpruA EF 
Ha @]MHHILy NOBepXHOCTH MOpA; v — KosdpuyHeHT TypOymeHTHOrO OO) 
(KHHeMaTHYeCKaa BA8KOCTb); R — pakuyc Kpyra Kayenua (R =d/2x); 
OCpeAHEHHIM MOMCHT KOAHYCCTBA ABMKeHHA BOMHIX MaCC, TOAe paccuH 
HbIM Ha CQMHHLY MOBEpXHOCTH MOPS; /v — OCPeJHEHHbIM MOMeHT BHEIIHUX | 
BOSCHCTBYIOWMX Ha BOJIHY (OT BeTpa); v, — KoadibuunenT, anaornuHel 
MO BCe€H BepOATHOCTH paBHbI v. (B HacTOsMeH paOoTe cqenaem MOMBITKY 1 
PaBHATb vy H y, a 0 pesysbTaTaM OyJeM CYAUTb O CIpaBeMBOCTH TaKore 
IyUleHus.) 

TlomHaa MoujHocTth Wy, lepeqaBaemaad BOIHe OT BeTpa, CularaeTca u3 I 
pocTa SHeprHH BOJIH 3a e7MHWMy BPpeMeHH, MpOABJIAlouleroca B HapacTa 
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Hib! BOWH, H W3 KOMI€HCalMH MOUIHOCTH, Tepsemoli Ha BHyTpeHHee Typ6y- 
aoe Tpenve. Snaunt, Ha ocHoBanuy (2), 


dE 4 
Wy aaa ' (4) 


([pexkHuve Hamm uccMeqoBanus (%) MOsBOMMIOT ONPeeJHTb OCpeHeHHbI MO- 


© ACHCTBYIONINX cu, 3Han Wy u yraoBy1o CKOPOCTb ® OPONTAIBHOLO JBWKe- 
@ BOJHBIX 4aCTHIL Ha BOUHe: 


ap Ly Bae ae 
ah Gan (Pa pl (5) 


ca) 


pueprua BowH E, oTuecenHad K equHULe NOBepXHOCTH MOPA, JOKHA OBITS 
lita c mompasKolt A. MW. Hexpacosa (4) B vacru KuHeTHYeCKOlt uC Hamel 
PaBKOH B YaCTH MOTeHIMamtbHOH. B uTore ona BbIpaxkaercsa (‘) Takum 
30M: 

E=1/,6gr(1+2r/R), rye r=h/2. (6) 


da ocHoBaHnH (6) BEIpasuM MponsBoyuyy dE/dt B (5). Bpipaxkenne Ja po- 


Ho dQ/dt saumcTByem u3 Hallux CTapbIx uccueqoBaHHH (°). Torqa 0606- 
HOe BbIpaxkenHe (3) TeopeMbl O MOMeHTe BHELIHHX CHJI H MOMeHTe KoHUe- 
ABUKCHUA BOJHbIX MACC (OCpeJHEHHBIX 3a OAHH Nepvoy BomH T) 3anumerca 
ae 


! e 
Rats cadian, Radi aieto a a ant ee) 


[lepenecem B mpaByio YacTb nocne_HH (qononHuTeNbHEI) YeH U3 neBOt 
HM. ITlomyyennoe o600meHHoe BpIpaxkeHHe oTmMUaeTCH OT BbIpaxKe- 


BBIBEAeEHHOrO B padoTe ('), JHIIb Ha BeHUMHY m(Q—<). IIpu 


OULM BbIPAKeHUA WWI SHepruu (6), BLIpaxKeHHA OCpeHeHHOTO MOMeHTA KO- 
2cTBa ABMKeHHA Q (M3 TpexKHUX HalwHX paOoT) HM 32TeMeHTAPHbIX COOTHO- 
MM MexKly XapaKTepHCTHKaMH BOJIH Halijlem 

va —Z)= py re[1—1-24] = — Barre. (8) 
Cc yyeto (8), Bbipaxkenue (7) merKo yipomjaeTcA Mocie yMHOXKeHHA O6eHX 
“actei na c/6r? (aHamOrM4Ho BLIBOAy ypaBHenua (14) B padote (1)). B pesyab- 
* MpOCTbIX MpeoOpasoBaHHli MOce COKpalleHHA BCeX WIeHOB Ha g Mosy4aer- 
7paBHeHHe, KOTOPOe OTIHYAaeTCA OT ypaBHeHHa (15) padorn (1) aumb JoNou- 
€JIbHbIM WICHOM C KOSq@pHUHeEHTOM vy: 

fal if \ HR dr an) 

(F+s)G=3R 425 R° (9) 
Kak BuuM, B OTJHUHe OT MPOCTHIX yCJIOBHM UpesbIyueH paOoTHl, Terepb 
pacranue R (a, 3HadHT, H JJIMHbI BOJIH }) CBA3AHO HE TOJIbKO CO CKOPOCTbIO 
pacTanna r (a, 3HaUHT, CO CKOPOCTbIO HapaCTaHHA BbICOTHI BOJIH 1), HO H C HO- 
1 UICHOM, 3aBHCAILMM OT BHYTPeHHero TypOyJIeHTHOrO TpeHuA. OueByyHO, 
, C OMHOH CTOPOHbI, POsb ITOTO JOMOMHHTeEIbHOTO WieHa 3aBeOMO Maula, 
ja BOJIHbI ObICTpO PacTyT B BbICOTY Ha HaUaJIbHbIX 9TalaX WH OJHOBpeMeHHO 
a YMCIOBaA BeJIMYMHAa Vv; C APyTOH CTOPOHLI, POMb AOMOMHNTeAHOTO Wena 
KHA IPOABHTbCA HanGoee OTYETIHBO IPH MOCTH2KCHHH MAaKCHMAaJIbHOH 
OTbI BOH, Kora dr/dt cTaHOBHTCA PaBHbIM HYJIO. . 
[IpPHMeHHTeIbHO K STOMY CuIy4alo ypaBHeHue (9) 6e3 NepBoro WieHa MpaBon 
TH TepelHieM Tak: 


faa iP \zy GIR r 
Ae ehR Rime: (10) 


1a OCHOBaHHH COBPeMeHHbIX H3MepeHHH BOJIH B OK€aHe MOXKHO C JOCTaTOU- 
| IpHOumKeHveM C4UMTaTb BemHUMHYy r/R cao MeHsAIOULeHCA Ha KOHCUHDbIX 
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yranax. Ilpumem ee B TepBoM lIpHOmMKeHHH TIOCTOAHHOH, a MOTOM IIPOBé 

3AKOHHOCTh Takoro Jomymenusa. Torjla, mepenucas (10) HeckouIbkO HHayE 
d(R2)__ 16 

, die RY +4’ 


MOXKHO CUHTATb, YTO BEHYMHbI B UpaBolt yactu (11) upaKruyeckH NOCTOSI 

wu unTerpam (11) salMmercH B NpocToM Buje: 
16y 2 
2— ———__ ¢ + Rj. 
R R / r 4+ 4 i 1 

2 

3necb KOHCTaHTa HHTerpauuH Ry— gHaveHHe KBapaTa pauyca Kpyra 
HUA, KOTOPOe COOTBETCTBYeT JOCTHPHYTOM MaKCHMAJIBHOH BbICOTe BOJIH. 
BUM, paluyc Kpyra Kayenua R, a 3HauMT MH ]IMHA BON } AOMKHBI BO 
craTb 10 NapaOommyeckomy 3aKony (12), KOTOPbIM MOXHO BbIPAaSHTb eLle T 


R ' 16 vt yl 
Ri = + RTrF4 x): 

TlocmorpuM, HaCKOJIbKO 3aMe€THO HapacTaHHe JWIMHbI BOJIH NOL WeHcrs 

aroro admbekTa mocse Toro, Kak BbICOTa BOJIH NOCTHIIa MaKCHMyMa. Tone 
opventupopoyuHo: h/k = 1/55, B CBA 
oi yem r/R = 2ch/k = 0,25; R/r =4; 

80 = 270 M, cmeqopaTembHo, R = 4,3-10* 
v—100 em? cex?; t=1 uac=3,6 - 10° 
Torga Ha ocnopaHuu (13) oKaxe 
yTO mpH6mu3suTembHO R/R,= 1,02. 
MH CJIOBaMH, NOX AelicTBHem UccJEe 
moro addekta B TeyeHHe | yaca pa; 
Kpyra KaveHHaA, a CIeAOBATeJIbHO HM J 
BOJIH, BO3pacraeT BCero JIHIb Ha 2% 
BeJIMYHHbI, COOTBETCTBY1ONeH MAaKCHM 
HOH BbICOTe BOWJIH. 

Hapactauve JWIHHbI BOJIH Hepaspt 
CBA3aHO C HapacTaHHeM UX (dasoBor 
pocTH c, a HapacTraHHe C HeH30exKHO 
BOJHT K YMeHbINCHHIO OTHOCHTEII 
ckopocTu Betpa (V—c) Ip npexHeM 3Ha4YeHHM aOCOMIOTHOM CKOpOCcTH BeTp 
C ypyrof croponsi, MomHocTh Wy, MepeaBaemad BeTpOM BOJIHe, Iponop 
HabHa (V —c)?. CneqopaTeabHo, UCCIeyeMbll sippbekT JOJLKEH TIPHBO 
K HAPYIICHHIO paBeHCTBa Mex/ly MOLLHOCTbIO, TepesaBaeMol BeTpOM, Hi } 
HOCTBIO, MOromjaeMOl BHYTPpeHHUM TypOysJIeHTHbIM TpeHHem. B_ pe3yJk 
BbICOTA BOJIH JOJDKHa YMeCHbINATbCA NOCIe TOPO, Kak OHA TIpoMia Yepes ma 
myM. Ho yMeHbUIeHHe BbICOTbI BO.IH BO BPCMCHH MeHACT 3HaK y MPOH3BO, 
dr/dt B ypapuenuu (9). Tem caMpim ucculeqyemoe ABsIeHHe HOO ele Oosee OC 
JIM€TCA, JH6O MOJHOCTHIO JMKBUAMPyeTcA, CCH IPH COOTBeETCTBYIONIUX ! 
HbIX 3HaveHHAX OKaxKeTcH (upH dr/dt << 0) 


Puc. 4 


dr ea W) 
3 ith 2 Pies 0. 
HanomuyuM, 4TO BOspacTaHHe JVIMHbI BOJIH MOcyIe JOCTHKeCHHA MAaKCHI 
UX BbICOTHI JEHCTBUTeEIbHO HaOMIOMaOCb MPH OMbITAaX B ITOPMOBOM OacceHH 
Ha pune. | BocmpousBeeHbl pesysIbTaTbI OMHOU U3 CepuHu onpiToB. Ha 
rpaMMe BHJHO, YTO BbICOTa BOJIH IIpOXOANT Yepe3 MaKCHMyM. YMeHbulaeTcs 
HMeCHHO BCJIEACTBHe HapaCTaHHA JWIMHbI BOJIH, YBeJIMYeHHA MX casoBoli 
POCTH C HW OJHOBPeMeHHOFO YMEHbUICHHA OTHOCKTeIbHOM CKOpocTH BeTpa (V 
B ycIOBHAX MEJIKOBOAbA TIpeAeIbHaA BbICOTAa BOJIH Oblia NpoMOpuMoHa 
nepBoi crenenn (V—c), MW BCe Ke BbICOTA BOJIH, IPOHAA Yepe3s MaKCuMyM, yl 
musacb Ha 10% 3a 10 Mun. B ycnoBuax OKeaHa HIM TyOoKoro Mops Mpe; 
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BbICOTa BOJIH MpONOpuwouabua (V—c)*. 3HaunT, Jaxe Mp HecpaBHeHHO 
€ Me/WICHHOM YBECJIMYCHHH JVIMHbI BOJIH WH YMeHbINeCHHH OTHOCHTeIbHOM 
OCTH BeTpa, B OKeaHe JOJMKHO HaCTYMaTb 3AMe€THOE YMEHBINeHHe BbICOTHI 
. Ilo sce BepoxTHOocTH, 9TO rapaHTHpyeT paBeHCcTBO HyJIO*NpaBol uacTH 
HeHHA (9) HM TpHBOJMT K BO3HHKHOBEHHIO YCTOMYHBO JVWIMHbI BeTPOBbIX 
', HEMHOrO OoubuUIeH, YeM Ta, IPH KOTOPOH BbICOTa BOJIH JOCTHIIa MaKCH- 
1. Hayo nmonaraTb, YTO HMeHHO 10 STOH NpHunHe HHOTYa HaGMOJaloTca 
ae BeETPOBble BOJIHbI, XapakTepH3yemble OTHOMeHHeEM C/V = 0,80, MexKyy 
KaK MaKCHMA@JIbHbIe BbICOTH! (*) BETPOBbIX BOJIH CcooTBeTcTBy1T C/V = 0,75. 
loyueHHBIe Pe3yIbTaTbI NOATBEPXAaiOT MpaBHJIbHOCTbh CeNaHHbIX JOry- 
au. [Ipex ye Bcero, He BbISbIBAeT COMHEHHH BO3MOXKHOCTb CUMTATb BeHYNHY 
MPHOJM3SHTebHO NOCTOAHHOHM pH HuTerpauun (11). Sarem, no-BuyuMomy, 
MOM jlevie v, XapakTepH3yloulan OOMeH SHEPrvel Mex ]y CIOAMH B3BOJIHO- 
Oli BOA, IpaKTHYeCKH paBHa BeMINHE vy, XApakTepHsyroulell OOMeH KO- 
CTBOM JiBYaKeHHA. Hakonell, ClpaBe/VJIHBbIM OKa3bIBaeTCH H OCHOBHOe 
(mosloxwKeHHe, CilesaHHoe B Hayasle HacTOseH CTaTbH: OsaroflapaA pacces- 
KOJIMYeECTBA JBHXKEHHA OHOBPeMEHHO C paccesHHeM SHEPIHH BOJIH NOY Aeli- 
eM TypOysIeHTHOrO OOMeHaA MEX Ay CJIOAMH ypaBHeHHA OOOCOMeHHOH 3aqauH 
OAT K TEM Ke CJIeACTBHAM, KaKHe BbITeKaJIH 3 9ICMCHTAPHbIX yCJIOBHH 
bityuel padorp (1). CneqoBaTesbHO, ypaBHenna (21), (21’) u (22) B paoore (*) 
Hbl IipakTH4¥eCKH COXPaHATBCA Ha BCeX 9TAlaX PasBHTHA BETPOBbIX BOJIH 
e€ane, BIJIOTb JO BOSHHKHOBeHHA IIpeeJIbHO BbICOKHX BOJIH, KOTOPbI€ COOT- 
TBYIOT 3aJJaHHOH cKopocTu Betpa V. Bene 3a Tem HacCTyNaeT HOBOe ABJIe- 
KOTOPOe MBI TOJIbKO 4TO ONHCaJIH. 


Mopckol rHawpopusnyeckul HHCTHTYT Tloctynuao 
AxajlemuH Hayk CCCP 25 X 1956 


LIMTHPOBAHHAS: JIUTEPATYPA 


=e. B. Ulyaeakun, JAH, 111, Ne 2 (1956). *B. B. Iyaetkuu, MAH, 
Ne 1 (1956); Tp. Mopcx. rugzpopus. unct. AH CCCP, 9, 115, 116 (1956). * B. B. Hly- 
ku H, Has. AH CCCP, cep. reopus., Ne 5, 451 (1954); Tp. Mopcx. rugpodpus. uncr. AH 
, 9, 81 (1956).* A.W. Hexpacos, Tounaa reopux BOJIH YCTaHOBHBINeroca THIa Ha NO- 
40cTH THKesI0H 2uAKOcTH, U3g. AH CCCP, 1951, crp. 20. ° B. B. il yaeikuhua, 
Mopek. ruzpopus. uucr. AH CCCP, 9, 82 (1956). ° B. B. Wlyaeikuu, JAH, 
Ne 2, 215 (1955). 
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Jlon say wr Arkajwemuu Hayk CCCP 
1957. Tom 113, Ne 3 


TEXHHYECKAA PHS: 


Axayemuk A. A. BOUBAP u WO.°A. TIPEOBPAJ)KEHCKAS 


K BOMPOCY 0 NPHPOJE BUAMMbIX B MAKPOCKON 
JIMHMA CABHTA 


Hecmotps Ha Oompuioe YHCIO paOoT, NOCBAWLCHHbIX H3yYeHH!IO MexaH 
TIaCTHYeCKOH JesOpMaluH MeTaJJIOB IPH HOPMAJIbHbIX H HH3KHX TeMIEf 
pax, JO HacTOAMero BPpeMeHH He PelUeHbI OCHOBHbI€ BOMPOCbI O TOM, YTO I 
CTABJAIOT COOOH BUAUMbIe B MAKPOCKOM JIMHHH, OOBIYHO Ha3bIBaeMBbIe JIMHI 
CABUra, H ABJIAIOTCA JIM OHH CHHCTBeEHHOM Mepol TwlacTHyecKOM Jedopm 
KpucTasa, XOTA Obl IPH TemMmepaTypax, Kora Auppy3HOHHbIe MpOLUecchl 
TeKAIOT OUCH MeIeHHO. IlombITKH OTBETHTb Ha MOCJeHHM BOMpOc MyTen 
MOCpeACTBEHHOTO CpaBHeHHA cpeqHel JeopMaluH KpuctTaa wu Wedpopma 
pacCUHTaHHOH, HCXOAA H3 YMCa NMaKeTOB CKOJIbKeHHA, Obl CeJaHbl B 
Taker yo). 

HecmoTps Ha pa3MUHbIe MeTOJbI HCCeOBaHHA, ABTOPbI OOeHX P 
TIPWLUJIM K AHAJIOTHUHBIM BbIBOaM O TOM, YTO IPH MaJIbIx WepopMalHAX B E 
MbIX [aKeTaX CKOJIbKEHHA COCpefOTOYeHA JIMIIb YaCTbh MacTuyecKOH edo 
WMH, a OOJIbIIaA YaCTh ee pacmpesemAeTCA TO YaCTH HIM BCeMy OOBeMy 
‘cTasia. Tem He MeHee, TaKHe MOACueTbI, NO-BHAMMOMY, He MOTYT JlaTb TOU 
OTBeTa, TAK KaK TPyJHO YYeCTh BEHUHHY CMeICHHA Mp KaxK OM OTIeI 
cypure. 

Mb! NOMbITaIHCb PelIMTb ITY 3afjavy KOCBeHHBIM CHOCOOOM, CpaBHUMBas 
JHYCCTBO BOSHHKAIOWMX IPH edpopMallHH CeOB CKOJIbKeCHHA B MaTepHe 
oO6NaaiwouluxX pasJIH4HbIMH TWacCTHY€CKHMH CBOHCTBaMH. Ecsu Obl TOMbKC 
JuMbIe (B ONTHYCCKHH HJM 9CKTPOHHbIM MHKPOCKON) JIMHHM CKOJIbKeHHA § 
JIMCb MepOH MulacTHyeckoH JedopMalHn, TO B XpylNKHX MaTepHasax Cc O 
MaJIOH TvlacTHYeCKOH WepopMallueH oO paspyuIeHHA JOJKHO OBIJIO ObI BC 
KaTb MeCHbIUIe JIMHHHM CBUra, YEM B IWaCTHUHbIX MeTasuax. Jlanee, Ha OFH 
TOM Ke MaTepHasie IPH NOHMKEHHH TyIaCTHYHOCTH (HalIpwMep, BCeCTBH 
MeHeHHA TeMIepaTyPbl) KOJIHYECTBO CJIEIOB CKOJIbKCHHA TAKKEe JOJDKHO | 
Obl YMCHbIIATbCA. 

Oyuako, CpaBHMB KapTHHbl, BUAMMBIe mocse eopMallMH NWaCTHUHBIX Mi 
JIOB HW XPyIKHX MHTEPMeTANIMYeECKUX COCAHHEHHH C pa3sHUHbIMH KpucTe 
yYeCKHMH pelleTKaMH HM THOM cBa3H (PbsCa, Mg,Sn, CuZn u ap.), MoxHO 
JaTb 3akJOUeHHe, YTO HA MOCJIEMHHX KOJMYCCTBO CIEAOB CKOJIbKCHHA He * 
KO He MeHbIUe, HO B HEKOTOPBIX CyuaAX axe 3HauHTeNMbHO OombUe, Ye 
Me€pBbIX IPH CpaBHHMMbIX CTeMeHAX MwacTHYeCKOH JedopmMalun. 

B sTOH CepHH ONBITOB AecsopMalluA MpOH3BOAMMACh Ha CHelMasbHOM Het 
WOM KOpe IIpH KOMHAaTHOM TemnepaType yJapOM KOHWYeCKOrO GoliKa, 
OoMHO Maatoulero C OMpeeseHHOW BEICOTbI Ha NOBEPXHOCTh mtHda. 

Ha puc. | noKasanbl mp yBeMueHHH 450 HHH CABUTOB Ha 3epHas 
equnenua Pb,Ca, xpyukKO paspymatollerocs pH yape HM Jaromlero JMU ¢ 
MaJly!o wlacTuyeckylo Jedopmaluio. 

CpaBHeHHe OOpaslloB pHa cnaBOB, ePOpMHpOBaHHbIX MIpu Temmeps 
+20, +200 u —195° (remnepatypbI JIA pasHbIX MeTaJsIOB BHIOHPaMCb 
OTBETCTBHM C HX TemMMepaTypou Havasa Wuddpy3HOHHbIX Mpoweccos, uTOOE 
MOCIeHHe He HCKaxKaH KAPpTHHbI CABHTOBOH JesopMallHu), TakxKe He 1 
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Pue. 3 Pue. 4 


JAH, tT. 113, Ne 3, Boupap, Ilpeobpaxenckaa 


YMeHbINeHHA YHCa BHAMMbBIX JIMHHM CBHTOB Ha OOpasiax pH NOHWKe- 
‘TemMllepaTypbl HCMbITaHHs. 

Panee HCCICAOBaHHA paclipefeeHHA MaveK CKOJbKeHHA Tp passMUHDbIX 
epaTypax NPOH3BOAHIHCh C MOMOIM{bIO SIeKTpOHHOrO mMuKpockona (3,4). 
MKH, IOJIYYeHHbIe B STHX paOoOTax, YaCTHYHO NpOTHBOpeYyaT Apyr Apyry u 
AaioT OAHO3HAUHOTO OTBETA Ha MNOCTABJICHHbI HAMM BOUpoc. Kpome Toro, 
pb! OOeHX paooT MPOBOAUIM UCHbITAHHA Ha rpaHeleHTPHPOBaHHBIX KyOuYe- 
<metamuax (Al, Cu, Ni), muacTH4HocTbh KOTOpbIX, KaK H3BeCTHO, ¢ TOHWKe- 
1 Temiepatypbi HHxKe O° MpakTHyeCcKH He H3MeHAeTCA. 

Ja ucceqOBaHHs HaMH Opiia BHIOpana cTamb I-14 (C 1,4%, Mn 14%), na- 
HOCTB KOTOPOH IIpH TeMMepaType HH2Ke KOMHATHOM MaaeT O4eHb pesko. 
“He MeHee KOJIHYECTBO JIMHHH CKOJIbKeHHA, HX BH HW YacTOTa pasMelleHuA 
M3MeCHeHHH Temnepatypbl oT +200 yo —195° npakTuyeckH He H3MeHAJINCb. 
[akuM © oOpas0M, BH]MMbI€ JIHMHHH HJM CJIeAbI CKOJIbKCHUA, BePOATHO 
} KAKOH Mepe He MOPYT CJIYKHTb NOHO Mepol MacTHyeckol Aedopmalun, 
ypylo UCHbITa OOpasey. OueBuAHO, CyM[eCTBeEHHaA YaCTb MwacTHyecKoN Je- 
Mallu JlocTHraeTca JpyrHM MeXaHH3MOM, NOMHMO BH J UMOTLO CKOJb- 
ua. 

IA, HAOJONCHHH MOSBOJIACT BbICKA3aTb CJIEAYIOULYIO THMOTe3y O MexaHH3Me 
Iropoh AedopmMauwHH. [lo-BuyquMomy, NepBOHavadbHad JespopMayua ocyue- 
IeTCA Ooee HJIH MeHee PaBHOMEPHbIM IlapaJIJIeJIbHbIM MepeMelleHHeM aTO- 
lO BCe€M HI OOJIbINeEH YaCTH NapaJIeJIbHbIX ATOMHBIX IOCKOcTei, HaHOoee 
XOJIAIHX JIA TakOro TlepeMelleHHsA, HalpumMep no mtockocTu (111) ana 
qeIleHTPHPOBaHHbIX KyOMYeCKHX MeTa0B. IIpH MaccoBoM kKpuHcTauorpa- 
€CKH OPHeCHTHPOBaHHOM TMepeMelleHHH ATOMOB BOSHHKaeT MHOFO HOBbIX Ha- 
I€HHM IIPABHJIbHOCTH PeleTKH, CJIeACTBHeM YeroO ABJIAeTCA YynpouHeHHe 
aia. B TeX MecTax, Tye ylmpouneHHe JocTuraeT mpesesa, MpoHcxXoquT 
popaspylleHve, OXBAaTbIBaIOLee 3HAYHTeJIbHOe YHCJIO ATOMHBIX IJIOCKOCTeH Hi 
BHBAaIOWeeCa B HAallpaBJIeHHH CKOJIb%KeHHA. COBOKYNHOCTb OJMHAKOBO HJ 
CTBCHHO OPHeHTHPOBaHHbIX Hapyiuiennli, OOpasyrouat MHKpOpaspyuenne, 
BAeTCA Ha WwsaMpe B BUJe JHHHH (HH, TOUHee, MayKH JIMHHH) CKOJb- 
IMA 

Kakue 9KCiepHMeHTaJIbHO yCTaHOBJIeHHble (PaKTbI NOATBEpKMaloT 3TO Tpes- 
omkeHHe? 

[Ipexye Bcero, ecuIM Obl BUAMMbIC MOJIOCHI NpeAcTaBAANM COOOM TOMBKO TIpO- 
€ BbICTYIIbI, MOJyYeHHbIe OT CMeNIeCHHA OHHX YacTeH KPHCTaJIa OTHOCH- 
bHO JIPYrHX, TO Mp yHHUTORKeHHN TeHeBOM KapTHHbI MyTeM MepenoMposKH 
IMM CABUTa He JOJDKHbI ObIJIH Obl BHOBb BbIABJIATbCA. TeM He MeHee, Ha MHO- 
MaTepHalax, OCOGeHHO *Ke Ha TBePAbIX pacTBOpax, Mocue NepenoOMPOBKU 
DaBJIeHHA JIMHHH COBHTa BbIABJAICTCA OYeHb YeTKO. OueBuAHO, H3MeHeHHA 
4 CIBUre 3aXBaTbIBAIOT H BHYTPeHHHe CJION. 

Jlanee B Momb3y BbICKa3aHHOM THMOTeSbI TOBOPUT YaCTO OTMEUAeMOEe OTCYT- 
We BUIUMBIX CJICOB CKOJIbIKCHUA IIPH MaJIbIX cTeleHAX Ledbopmault (0 1% 
Hora Oowlee), YTO Ha6MOLal0cb Takxe B padore f. P. Paysuna (°). Bos- 
*KHO, UTO HaYaJIOM MHKPOCABUMTOBOFO PaspyHleHHA CLYKAT MECTAa CKOIMJICHHA 
TBOPCHHBIX aTOMOB («aTMocdepb»). B moub3y TakOrO MpeANONO*KeHHA TOBO- 
+ TO, 4TO IPOMyKTH! pacnaga B esbOpMHpOBaHHbIX CMMNaBaxX BbIeMAIOTCH 
IUHO 10 JIMHMAM CKOJIbKeHHA. Take ABJICHHA HaOJOJeHbI HaMH, HallpHMep, 
1 HarpeBe CIIaBOB MarHHs Cc asioMHHHeM (°), 2KesIe3a C MapraHIleM MH yrviepo- 
{, Me] C HHKeJIeEM H aJIIOMHHHeM HX T. I. 

Hakonell, Ha OCHOBaHHA OOBIUHBIX NpeACTaBJIeHHH O MpOCTOM CABUTe OYCHb 
HO OObACHUTb TaKOli (pakT, KAK NepeXOf OTJC/bHBIX JIMHUM CABUTA HIM Aare 
OH rpylmbl UX Yepes rpaHully B cocefHee 3€pHO, KOTOPOMYy HeCBOHCTBeHHAa 
twas cucTema mvlockocTeli ckolbKeHHA. I[pu 3TOM HalpaBsenne CBura 
KeT OCTABATbCA TIPpeXxXHHM WIM HECKOJIBKO H3MCHATbCA (puc. 2 u 3, 600x). 
-BHMMOMY, pacmipocTpaHeHve CBHTa NOACOHO paclpocTpaHeHHio MUKpO- 
WIMHbI B MaTepHasie, U Jaxke ynpounstonjee JeucTBHe PpaHHll 3epHa HW H3Me- 
{ve OPHeHTHpOBKH He BCera MOryT ero 3afepAaTb. 
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TaKHM 06pa30M, MbI IIPHXOJMM K BbIBO,Y, YTO BHAMMbIe JIMHHH CABAL 
TOJIbKO HE ABJIAIOTCH CHHCTBEHHOM MepOH CABHTOBOH TvacTHYecKOH edo 
WMH, HO MpescTaBssator coOol yyacTKuH Twiy6okuX HapylleHH NpaBHJibH 
CTPOeCHHA, a BEPOATHO Jax%Ke MH MUKPOTPEILMHKH, HHOTa HACTOJIbKO TOHKHe, 
OCTaTOUHO MepenowJHpOBKH JIA HX HcuesHOBeHHA. IIpH nposoumKeHHN Jer 
MHPOBaHHAl YaCTb CABHTOBbIX MHKPOTPeLMHOK MOKET 3aJIeUHBaTbCcA, HO BM 
HHX BOSHHKaIoT HoBble. Tipu eme OoubueH cTemeHH AecbopMaHH MOryT BO 
KaTb OTHOCHTCJIbHbI€ TI€peMeleHHA UeJIbIX OObEMOB KPHCTAJVJIOB (6JI0K 
OrpaHHYeHHbIX MOBEPXHOCTAMM C HapylWICHHbIMH BO BpeMA ePpopMupoBe 
CHJlaMH CBA3H — BHMMbIMM TOBeEPpXHOCTAMHM CJIBHrOB, a Take rpaHull 
BHYTPHACHAPHTHBIX AYVeeK. 

B KauectTBe mpvMepa IIpHBoyuM puc. 4, Ha KOTOpOM (pH yBelMueHHH 45) 
MO0Ka3aHo, Kak JWIMHHad, NpAMaA JO ONbITa Wapaluuva, WAyulad yepes paz , 
APHTHbIX AyeeK H PAA Ppanee NOJMYYeHHBIX JIMHUM CABMTa, PasOpBasacb Hi | 
CTHJIaCb IPH JOMOMHHTeIbHOK Jedopmann. 


MockoscKHi HHCTHTYT ILBeTHbIX MeTAaJIJIOB H 300TA Tlocrynuao 
um. M. VW. Kannuuna 10 IX 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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Joxrzano Akanemun nayr CCCP 
1957. Tom 113, MN 3 


TEXHHTECKASH PH3HKA 


JI. H. PYCEBA 


ATOMHOE PACCESHWE PEHTTEHOBCKHX JIY4UEA 
B CiJIABAX MEW C WHHKOM 


(IIpedcmasaeno axademuxom I. T. Vpasoevim 18 V 1956) 


Boban o61acTh KOHUeHTpalu TBepAbIX PacTBOpoB B CHCTemMe mejb— 
(kK, OJM30CTb aTOMHOTO paccesHHA HM KOSbuIMeHTOB MOromeHua MeqU u 
(Ka IlO3BOJIA1OT Ha IIPHMepe STHX CMMABOB HarAHO MpOCeAUTb 3a BIIMAHHeM 
OeHHOcTeli CTPOeHHA TBEPALIX PaCTBOPOB Ha HX aTOMHYIO PyHKUHIO. 

) Aromuoe paccesHne CnaBoB Me C WMHKOM H3y4asocb panee (1). Ha ocno- 
(MH H3Me€peHHA OTHOCHTeJIbHOM HHTCHCHBHOCTH PeHTTeHOBCKHX OTpaxeHHli 
10 10Ka3aHO, YTO B CIvlaBaX HaOsIOalOTCH 3HAYHTeIbHBIe CTaTHYeCKHe UC- 
KeHHA KPHCTaJIMYeCKOM PeleTKH, KOTOPbIe YBeHUMBAaIOTCA IpH Mepexose 
a-laTyHel B OOlacTb B-caspl. 

Bo scex paOoTax, CBA3aHHbIX C H3Me€PpeCHH€M HHTeCHCHBHOCTH peHTTeHOB- 
IX MHTepdepeHwHH, OVCHb BaXKHO YUHTHIBATh BINAHHe 3cddeKTOB 9KCTHHK- 
1. Ilostomy o6nrmHO NOMOOHOe UCCMeAOBAHHeE MPOBOAHTCA Ha MeJIKUX MOpoUt- 
<, O(HAKO HW B STOM CJlyYae MpakTHYeCKH HEBO3MOX%KHO H386exKAaTb NepBAYHYIO 
THHKUHIO, YTO OF PaHHYHBAeT BbIBOJbI, KOTOPbl€ MOXKHO CeaTb H3 H3Mepe- 
1 OTHOCHTeJIbHOH HMHTCHCHBHOCTH oTpaxeHHH. B uHacTosmel paOote mpo- 
{HJIOCb CpaBHeHHe STHX BeJIMYHH C OTPaxXeHHAMH OT YHCTOH Me IyTeM mpH- 
{@HHA MeTOJa 3aMeHbI. ITOT MeTOA MO3BOAeCT NOMyUaTb [Be ' He3aBHCHMBIe 
repdepeHI[HOHHbIe KapTHHbI B OMHHX ycsoBHAX. IlyTem cpaBHeHHA MHTeCHCHB- 
2TH COOTBETCTBYIONIUX OTPaxKeHHH ciiylaBa H Me MOXKHO MpOCceqUTb 3a 
4AHHEM HA PaCCeHBAIOMLy!O CHOCOOHOCTh pa3JIHYHbIX (aKTOPOB, Mmpexye 
‘TO JeopMallHH Mp HaMHOBKe HW CHATHA HCKaXKeCHHH KPHCTAaIMYeCKOH pe- 
TKH pH MocsesyiomeH TepMooOpaOorKe Nopomkos. BBesenve B peleTKy 
(HM aTOMOB HHKa JaxKe B KomMYecTBe 50% H3MeHHeET pacceuBalolLy1o cimoco6- 
2Tb y3JI0B TBepAOro pacTBopa, pacCUHTAaHHy!0 NO MpaBwJly alMTMBHOCTH, 
Hblue ¥eM Ha 2%, uTO JemaeT Meb yAOOHDIM CTaHapToM. 

Tepmuyecku o6pa6oTaHHble MOpOmKH M3y4aucb (oTorpapuyeckHM MeTO- 
M, JecsbopMupoBaHHble — MOHM3aL\MOHHbIM. OJMHAKOBbIe YCJIOBHA CbeMKH 
H IIPHMCHeHHH HOHM3ANHOHHOTO MeTOJa OOECHeYMBAIIMCb JOCTATOUHO CTporoH 
1OuIMsalMeH pexuma padoTl TpyOKH. MHTeHCHBHOCTb OLeHMBaaCb NO MJI0- 
au unrepcdepentuonnoro mMakcumyma. I[[MpwHa JMHUM M38MepsAach Ha T0- 
BUHe eFo BbICOTHI. TOYHOCTh H3MePCHHA HHTEHCHBHOCTH CocTaBIAIa +-3—5%. 
yuenve MpuMeHANOCh MeHOe (UJIbTPOBAaHHOe. 

Visyyanucb cimaBpl, cogepaxxanue 0,5, 10, 50 Bec.% Zn. Hcxo, Hpi mMatTe- 
aslaMH CIYKUIM SeKTpomMTHYeCKHe MeTaWIbI. TOMOreHH3allHOHHBIM OTXKHT 
OBOMMJICA B BakyyMe pu 850° B Teyenue 5 cyTOK. [lopomKu oTKHraHCb pH 
smepatypax 350, 450, 500 u 600° B Teyenve 30 MH, mocyie Yero MpoceHBa- 
ch. Cpequnli pasmep ‘acrui cocrapaan 2—3-10°° cM. TepmooOpa6oTKa I0- 
WKOB IIpOBOMMNaCh AIA CHATHA UCKAKCHHM, BOSHUKAIOUIMX MPH HallHJOBKe. 
MiepaTypa HW BpeMA OPKUTA AOJLKHbI ObITh AOCTATOUHBIMH [JIA NpoTeKaHHA 
olecca MO/HOl peKPHCTAWIM3allHH. OTH YCNOBUA IIA YHCTOM Me M CIIaBOB 
ABAIICh Pa3MHMUHbIMH. 3a TIpOMeCCOM CHATHA HCKAKeHHH CAeAMAM NO H3Me- 
10 wupunE AyOneTa Kz,.,. pH 9TOM ciefyeT OTMCTHTb, UTO pacuIMpeHHe 
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MH yOuleTa MPpOHCXOAUT He TOJbKO BCIeACTBHE WCKakeHH 2-ro pe 
HO M BO3MOKHO W3-3a MaJIbIX Ppa3MepoB OOKOB, OOacTeH KOrepeHTHOTO p 
CeaHHA. | 

Jlanupie Ta6Na, 1 MoKasbIBaloT, UTO Y CIIaBOB C TIOBbILIGHHEM KOHIE 
palMH TBepAoro pacTBOpa YBeJMYMBaeTCA MHTCHCHBHOCTb OTParKeHHA (11 
MHTeCHCMBHOCTbh wMHMi (200) u (220) ocraeTca NOYTH Oe3 H3MeCHEHUA, B TO BYE 
KAK MHTCHCUBHOCT BBICIUHX petpJIEKCOB CHJIbHO yOpIBaeT C yBeMYeHHeM yrula 
paxkeHHA 10 CDaBHEHHIO C HHTCHCHBHOCTHIO COOTBETCTBYIOUIAX JIMHUM MCAH. 


Ta6auna 1 


OTHOWeHHA HHTCHCHBHOCTH OTpaxKeHHi Mequ TMocwe 

HaMWJIOBKH K -HHTCHCHBHOCTH COOTBETCTBYIOMIHX 

MHTepepeduHi CNJaBOB B aHAaJIOrHYHOM COCTOAHHK 
IIpH pa3HbIX KOHIeHTpaluAX WHHKa B CilaBe 


VMugekcb! uHtTepdbepenunit 


cnuiaBa, 

Bec. % 414 | 200 | 220 | 314 | 331 | 420 
0,5 1,00/1,00)1,00|1,00|}0,89} 0,89 
10 1,12|41,03|1,00|0,90|0,67| 0,63 


BbIH adbeKT MOXKHO OODbACHI 
MeHbUIeli BEMUHHOM OOacTeH | 
repeHTHOTO pacceAHHA y TBep, 
pacTBOpoB, YeM y 4YHCTOH Me 
uTO MIpHBOAHT K YyMeHDILIeH 
BIMAHHA IKCTHHKUMM. Bropow 
ABJIACTCA Pe3yYMbTATOM OOJIBIL 
WCKaxKeHHH KPHCTAaJJIMYeCKON | 
WWeTKH TBeEpforo pacTBopa 3a C 
JIOMOMHUTCJIbHBIX CTATHUCCKHX 1 
KaxKeHHH, CBA3SAHHbIX C HaJIMUy 
B pelleTKe aTOMOB pa3HOro BF 
M pasmepa. 

VismepeHve WHpHHbI 


WHT 
coyeps 


(bepeHUMOHHbIX MaKCHMYMOB T10Ka3aji0, 4uTo y Meu MM ClviaBa, 
mero 10% Zn, HaOmmofaeTCA pasIM4HOe pacumMpeHve WHHHH pH Aedopmalll 
Pacurmpenve JIMHHM y MefM C yrvioM 6 HesHayNTebHO HM MOET ObITb CBA3E 
TlaBHbIM OOpa3s0M C YMeHbINeHHeM Ppa3sMepoB OJIOKOB, a He C HCKaKeHHA 
IIOCTOAHHOH pellieTKH OTJCIbHbIX O6N0KOB BCJIeCTBHe MX HeOJHOPOJE 
ympyrok jepopmauun. I[lepspiti 
BU HCKaKeHHH MpHBOAUHT K H3- 
MeHEHHIO IWHpHHbI JIMHHM Tpo- 
MOpUHOHaIbHO CeKaHcy yrula OT- 
paxkeHHA, BTOpol — nponopiHo- 


TaOuuna. 


OTHOUIeHHA WHTCHCHBHOCTH OTpaxkeHHi Me 

OTOXK2KeHHOH np 450°, K HHTCHCHBHOCTH -COOTE 

CTBYIOWIMX OTPaxKeHHH ciivlaBa, comep2Kauero 1 
WHHKa, ocmwe oTmKHra mpH 350 u 600° 


MaJIbHO TaHTeHCy 9TOrO yrua. 
OrHomeHve IWIMpHHbI. JMHHH y 
Me] OImKe K TNepBOH 3aBHCH-  Temneparypa Mnnegce un rep@encHiay 
MOCTH. ormxura, °C 
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Bce JIMHHU TBepforo pacTBopa ; | a ae | ei 
IUMpe COOTBETCTBYIONWIMX JIMHHE 
uHCTOH Meu. OfHaKO y crsaBa 350 |1,04|1,04|1,00/1,00/0,90] 0 
IWHpHHa JIMHHM H3MeHAeTCAH C 600 1,02|4,00/1,00|1,00/1,00| 0 


yryIOM He 3aKOHOMepHO. OrTHO- 

CHTeCJIbHO MeHbilee paciuMpeHHe HaOOsaeTcA id HHH (220). CueqoBare 
HO, HCKa%KCHHA KPHCTaIIHYeCKON pellieTKH pH AesbopMallHH HMeIOT aHHsOTp! 
HbIM XapakTep, 4TO MOXKET ObITh CBA3AHO KaK C OOPas0BaHHeM HepaBHOOCH 
10 pa3JIM4HbIM HallpaBJICHHAM KPHCTaNMMYeCKOH pewleTKH OOMacTeH Korepe 
HOrO paccesAHHA, TaK H C AHH3OTPOMHbIM H3MCHEHHeM IPH 9STOM Mporecce Mé 
IIJIOCKOCTHBIX PaCCTOAHHH. 

VMutTencuBuoctb yuddysnoro dona y AesbOpMupoBaHHbIX CMlaBOB BBIL 
yem y Mequ. OTKUT NOPOWIKOB MPHBOAMT K YMeCHbINeCHHIO WHPHHbI JIMHUE 
K POCTY HHTCHCHBHOCTH OTPaxKeHHH BbICIIHX NOpaAAKoB. Ulupuna mHHuK J 
neta Ky,«, (420) Mequ BOCCTaHaBJIMBaeTCA Tloce OTKUTa pH 450°. Jina coal 
B OOACTH «-TBeporo pacTBOpa TpeOyeTca TepMooOpaboTKa pH 3HayHTedI 
Ooee BbICOKHX TeMMepatTypax. Toubko nocme orwura mpH 600° sror py6. 
WocTuraeT Takoro Ke paspelieHHA, Kak y Meu (puc. 1). 

V3 qaHHpix Ta. 2 ceqyeT, YTO NO Mepe yBeJIHYeHHA TeMMepaTyPbI OTK! 
HMHTCHCHBHOCTb OTPpaxXeHHH BbICIUMX Pe*JIeEKCOB ClwlaBa pacTeT, HW Mocwe OTK! 
mpu 600° wHTeHCHBHOCTb BCeX OTPaxkeHHH TBepAOrO pacTBopa CTaHOBUTCA P 
HOM HHTCHCHBHOCTH COOTBETCTBYIOMNINX OTpaKeHul mMequ. HeckonpKo MeHbIL 
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) K cmamoe JI. H. ['yceeott, cmp. 567 


Cu . 
/  Gurto%an | cp 
Cu = 
Cutl04Zn 


Puc. 1. PentrenorpaMMbl Mex H cnvaBa nocie OTKHLAa 


K cmamee H. B. Koxcak4uxoea, cmp. 671 


Puc, 1. OrmeyaTok Kpbila Xyleutites miocenicus gen. et sp. nov. 
(poto H. Mutpodanosa) 


K cmamee [. P. Muxatiaosoti, cmp. 681 


- 


O 


a 


4 
uc. 3. loppexeHHad TKAHb CTeOseNNO1a Hepes 3 
PeakuHA Ha PHOOHYKJeHHOBYyIO KHCJOTY. 4 


mua (a) 1 6 AHeH (6) Mocne pakenHA. Onpir UI. 
— oK. 7, 06. 40%, 6—oK. 10, 06. 2x 


pan. 113, Ne 3 


fi 


i 


Po 


j/CHCHBHOCTb JIMHUH (420) CObACHAeTCH pasM4HeEM yrula OTpaxkeHuaA Ja STOH 
(MM y ClviaBa HW MeqH. 


iHurencusyoctb Audbysnonnoro (bona y climaBa H Mequ Mocle OMKHTa OnU- 

wOBa. e 

(M3 nowyyeHHbrx AaHnplx Opin PacCdHTaHbI 3HAYeHHA ATOMHOM (byHKUHH 

OH, UpuBeyennpie B TaOn. 3 u Ha puc. 2. Jia nepepogqa OTHOCHTeAbHBIX BeJIH- 
{ aTOMHOTO (bakTopa B aOcomoTHble frase WIA IMU (220) mpHHaTo pas- 
$112,5 m0 QaHHbIM paGortsr (2). 

iJjanee Obi MpoBeyeHbl H3MepeHuA MHTeHCHBHOCTH oTpaxenHult (420) cmecu 

MOWKOB Me{H HW STOPO *KeCiNaBa PH KOMHATHOH Temmepatype u mp 200°. 


TAG ain ey Ss Ta6auna 4 


PAtomuwie @axtops paccesuus Mean AToMHble (pakTOpbl paccesHua civiaBa meq 
C IWHHKOM TocsIe OTAbIXa H OTKHTA 


si i 

ee | te 
[1 0,240) 385 |48,10| 2,82 | 16,6 100}0,240) 410} 370 | 72,44] 2,26) 47,1 
me) O,277| 490’ 1 25,531 2,73 | 16,4 200} 0,339 a= 40) | Lor o6) 4), 70428 
my} 0,392; 100 | 22,16] 2,12 | 12,5 211)0,445} 100 | 100 | 44,78) 4,55] 41,7 
pl4 |0,460} 107 | 33,89] 4,78 | 10,5 220) 0,480 26 28) (916,45) 3019s 
34 | 0,605 GORD Se45 ee? Uy 310} 0,536 24 40 | 35,32] 1,06) 8,0 
PO |0,620} 4108 |74,35]/ 1,20] 7,4 222;0,588} —]| 18 | 16,10] 4,05] 7,9 


HIOWCHHeE HHTCHCHBHOCTH oTparxkeHHli B 
IM HHTepBale TeMMepaTyp He H3MeHHJIOCb. 
PAOBaTeIbHO, H3MeCHeHHe TemmepaTypHoro 
WKUTEIA CMNaBa HaXOJMTCA B Mpeemax 
WOKH SKCHepHMeHTa. STO mMoOsBouAeT Ha 
(OBaHHH MOJIYYeHHbIX JaHHbIX CeaTb BbI- 
{ OOOTCYTCTBHH cTaTHYeCKHX MCKaxKeHuit 
eIUETKE a-aTyHeH. 

/CnuiaB, coqepxxamlul 50% Zn, sexUT B O6- 
TH B-pasbl, HMeeT OOBEMHOIeCHTPHpOBaH- 
O KyOuYeCKy10 pelleTKy H 6H30K M0 Co- 
By K coeyqHHeHHIo CuZn. Kak u3BecTHO, 
‘aga IIpH TemMuepaType HHxKe 470° umMeeT 
DPAAOUCHHYIO CTpyKTypy. 

CniaB Nocyie rOMOreHH3allHu Obl MeJIeH- 
OxNaxKeH, Nocme vero HanHeH. M3meps- 
‘b HHTCHCHBHOCTb HM IIMpHHa JIMHHM He- 
‘peACTBeHHO MOCe HalHJOBKH, Mocse OT- 


Xa IPH KOMHaTHOH Temmepatype BTevenve 9 82. 0M G6 98 
Hel H OTKHTa pH Temmepatype 450°. H3- TEE 


EHH HHTCHCHBHOCTH MPOBOHMOCb HOHH- 5, Shag core to een ahect 
pO THEM STORM: pacceaHHaA Mequ (a) cnaBa MeqHc 
Tipu HanugopKe casa HaOJOaeTCA nunkom (6) 
['WHTeJIBHOe PaCIUHpeHHe BCeX JIMHHH, pH 

M OYCHb Pe3KO BbipaKaelcA AHH3OTPOMHbIN 

yAKTeP HCKAKeHHH KPHCTaMNIMYeCKOH pelleTKH. OTHOCHTeJIbHO MeHBILIee 
IUMpeHvHe HaOsmroqaeTca ua mMHHH (211). SOTO OblI0 NpoBepeHo Ha Je- 
YMHMPOBaHHOM CJIMTKe, IIPH4eM IWIMpHHa JMHHUH (211) OKa3aJlaCb MeHbILIe 
pun muHuu (200). Bo BpemMa OTAbIXa IPH KOMHATHOM TemMepaType WIM pu- 
JIMHHH YMeHbINaeTCA, a MHTCHCHBHOCTb BBICWIMX NOPAAKOB OTpaxenuii, 
MHaA c mMHuM (211), pacrer. OqHako HH WHpHHa JIMHHH, HH HX HHTeH- 
HOCTb He JOCTHTaIoT 3HadeHH, HaOmOJaeMbIX B OTOXKKECHHOM COCTOAHHH. 
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OTH V3MeHeCHHA HHTepdepeHUMOHHOH KapTHHbI Mp OTAbIXe CNMaBa MO; 
CBAZATb C YACTHUHBIM YIOPAROUeHHeM eFO CTPYKTYPbI, KOTOpas Opiia Hapyu 
B Iipouecce AedopmalluH. 

B Ta6a. 4 pmpeqeHa OTHOCHTeJIbHad MHTCHCHBHOCTb OTpaxKeHHH ci 
mocdle OTAbIXa H OTKHTa. Tam xe JaHbl 3HayeHHA fr, paCCUHTaHHble W3 JaHl 
WIA OTOXKKECHHOTO COCTOAHHA. 

Jlna cpapyenusa fr- KpuHBo uccmeyyemoro cnuiaBa B OOsmacTH B-da3sbI ¢ 
KPHBOH Me] HHTCHCHBHOCTb JIMHHH (211) npHHaTa paBHoli 11,7, T. e. 3HaueE 


sin ® 
frase MAU [IA WaHHOrO ——. Tlonyyenupie sHavenua fr MpMBeyeHbl Ha PHC 


AnaJOrHuHpilt xox f-KpHBbIxX MEM HM CIaBa WOKa3bIBaeT, YTO CHJIbI CBA3H Mex 
ATOMaMH B STHX pelleTKax OJH3KH. 


Vucrutyt Metaurypruu Tloctynuso 


um. A. A. Batixosa 18 V 1956 
Axayemuu Hayk CCCP 


UWMTHPOBAHHAA JIMTEPATYPA 


‘A. B. BesHocukosa, B. HW. UBpepouosa, KT®, 20, 667 (19) 
2G.W. Brindley, Phil. mag., 21, Ne 142, 778 (1936). 
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Hoxaage Akayemuu nayr CCCP 
1957. Tom 113, Ne 3 


TEXHHYECKAA ®H3HKA 


B. M. ®PHJLKHH u T. H. PEPACHMOBA 


IJEKTPO®OTOTPA®HA HA JIFOMHHO®OPAX 


(ITpedcrasrexo axademukom A. B. Ul y6nukoseim 26 1X 1956) 


Mspecren cnoco6 noutyuenua u306paxenuit na MOBEPXHOCTH J{H9JIEKTPHKOB, 
Magatouux PoTonpoBoxUMocTEW, NOJyYUBINNH HasBanue Kceporpadun. He- 
3HO ObLIO ONyOIMKOBAaHO CoOOIeHue O Noy4YeHUM us00paxkenuli Ha MOBepx- 
sTH OyMarH, NoKpbIToH oronpoBoxsmuM cioem ('). 

Hamu Obl MpozesaHbl 9KCIepHMeHTHI NO MosyseHuI0 u300paxKeHul Ha H0- 
)XHOCTH OyMAr MIM MeTaJa, MOKPBITHIX CIOeM JOMHHOMopa, O6amato- 
TO OAHOBpeMeHHO (hoTompoBosuMoctTpw. Hcnombsopasuch sIOMMHOOpET: 
IS, ZnS] Cu, o61aqatouit MaxcumymMom oronposogumocrn upu A = 340M, 
CdS, ZnS] Ag ¢ makcumaabHoit dotonpoBoxuMocTEW mpu 1 = 44M . 
JIiomMHHOdop, AucMeprupoBaHHblit B CBASyIOIeM ( B KayecTBe CBA3yIOLero 
AGHO HCHOIb30BaaCb PEHOJIBHO-opMasIbAeruqHaAd CMOWIAa), HAHOCHJICA TOH- 
M CJIO€M Ha MOBEPXHOCTbh OyMarH WIM MeTaJla, Mocse yero NoOy4YeHHbI 
HM BbICYWIMBAaJICA B TepMocTaTe. 

IlopepxHocTb CJIOM MOrla 3apsAxKATbCA B TEMHOTe C MOMOLLbIO KOPOHHOTO 
3pxa B BOsLyxe. Jia sTOrO 3apxAKaeMbIi COM MOMeMasICA MO, CucTeMolt 
IKHX BOJIbDPaMOBbIX HUTCH, COCIMHEHHBIX C OTPHLaTeJIbHBIM TMOJIOCOM BBICO- 
BOJIBTHOTO BbINpAMUTeIA. BeHuHHa OTPULaTebHOrO 3apaAa UU ero pacmpe- 
N€HHe Ha MOBEPXHOCTH CJIOA H3MeEPAHCb C MOMOIIbIO JHHAMMYeCKOLO IIeK- 
omeTpa. BeweqcTBue CpaBHUTeJIbHO BLICOKONO TEMHOBOPO COMPOTHBJCHHA T0- 
GeHHBIX CJIOe€B MepHOR pellakcaluH 3apsawa Ha MOBepXHOCTH COCTaBAAU 
CKOJIbKO MHHYT. OTOT TepHoOA B TeEMHOTe 3aBHCeJl, KAK 9TO H CJeOBAaNO 
‘“AfaTb, He TOJIbKO OT XapakTepa JIOMHHOdopa, HO u OT ero MpoOleHTHOrO 
ep2KaHHA B CBASYIOILeEM. 

IIpu ocBemleHuu JOMHHOOpa NOBeEPXHOCTHHI 3apay COM ObICTpoO cMagad. 
2pHOT pelakcalWH 3apsAya pu OCBelleHHU TaK2Ke H3MePAJICA C MOMOLIbIO 
HaMHyecKOro 9IeKTpoMetTpa. B 3aBHCHMOCTH OT OCBeIIeHHOCTH, CO3aBaeMolt 
O-BaTTHOH 9JIEKTpHYeCKOH JaMMOM Ha MOBePXHOCTH CJIOA, STOT TepHor 
MeHAJICA B lipeqedax oT AOuel MO WCCATKOB Ce€KyH.. 

H306paxkenne Ha MOBEPXHOCTH CJION MOyuaslocb cueayouluM OOpasom. Ha 
BEPXHOCTb JIIOMHHOMopaA, 3apsAKeHHY!O B TEMHOTE OMMCAaHHEIM BbIILe OOpasom, 
O€KTHPOBaJIOCb Kakoe-JIHO0 u300paxKeHvHe C MOMOLIbIO (oOTOyBeIMUUTeIA. 
HEKOTOPbIX CJly¥aaX HaNO3HTHB MOMEeLWaJICA HeMOCPeJICTBCHHO 3a 3apsA2KeH- 
IM cou. Bo Bcex calyyanx UCNOb30Baracb 200-BaTTHasd dJIeEKTpHuecKkad J1aM- 
. BpemMa 9KCHO3HILHH COOTBETCTBOBATIO TIpeABapHTeJIbHO H3MepeHHOMY WIA 
HHOTO CJIOA MepHowy pewaKcalluM NOBepXHOCTHOrO 3apsjyja, 3a 9TO BpeMsA 
CHOSHILMH 3apAT, Ha OCBEICHHBIX yYaCTKaXx COM Ciaa/l, A Ha HEOCBELLCHHbIX 
aKTHYeCKH COXpaHAJ MepBoHauvaJIbHy!IO BeJIMUHHY. TeM CaMbIM Ha CJl0e CO3- 
BaJIOCb paclipesemeHne MOBepXHOCTHOPO 3apsAa, KOTOPOe B TOUHOCTH COOT- 
ICTBOBaJIO IpOeKTHPOBaHHOMYy W300paxkennW. Tak Kak Nepvoy pesakcaluu 
DAa Ha MOBEPXHOCTH CJIOA 3aBHCHT OT OCBeIIeCHHOCTH, TO NMoulyyaBileeca 
clipeyeieHve MOBepXHOCTHOTO 3apAa MOTO MepeqaBaTb BCe MeTaH Kak 
‘PHXOBbIX, TAK HM MOJIYTOHOBbIX H300paxKeHun. 

571 


IlpoaBleHve MOsyYeHHOrO CKPbITOrO H306paxKeHHA, KAK OOBIYHO, OCyMIeC 
JIAJIOCb OMbIICHHEM CJIOA MPOTUBONOJUKHO 3apAXKCHHbIMM YaCTHMAaMH OKpall 
Hol cmMoubl. Ja sapsxKeHUA YACTHIL KpaCHTeJIA MCMOb30BaJICA TPHOOSMEKT 
yecKHH atpextT. ORpaiienuble yacturpr (accbasbT, KaHUosb, PeHOJIbHO-h 
MaJIberHHble CMOJIbI) pasMepoM He Oovlee 20 wu CMeLIMBaJIHCb C Oowlee Kp 
HBIMH YaCTHMAMH Apyroro WHaIeKTpuKa. OTOT AHIIeKTPHK MoLOupasica Tax 
06pa30M, TOOL! 3apxA, BOSHUKAIOWMM Ha MeJIKMX YaCTHWAX KpacHTeJA BCI 
CTBHe HX TpeHHA O Gosee KPYMHble YaCTHILbI, Obl MO 3HaKY MpOTHBOMOJION 
3apaly, oOpa3sylouleMy CKpbiIToe H300paxeHue Ha NOBepxHocTH culos. B ps 
caryuaeB B KayecTBe TaKOrO J[MIJICKTPUKa MBI UCIOJIb30BaJIH MOBAaPeHHY! CO 
a HHOPLa RKeMesHble ONMIKU, COOOMABLIMe YaCTHIAaM CMOVJIbI MOJIOAKUTCJIbH 
sapay. B noculeqHeM CJlyuae CMeCb MPHTATMBaJIH MarHHTOM MW MpOHOCHJIN E 
MOBEPXHOCTbIO 9KCIOHHPOBAaHHOTO CJIOA NYTeM OMNaBJIEHHA YACTHI KpacntTe, 

JlonouHUTeIbHOH OCOOeHHOCTHIO aJeKTpodoTorpapul Ha JOMMHOMOP 
ABUIACb BOSMOMKHOCTS UX HAaOJIOLCHHA B TEMHOTE TPH OCBeWICHHH UX YJIbT] 
(PHOJIeETOBbIM CBETOM, HMeBIIMM JWIMHY BOJHbI 365 Mu. IIpH atom Ha Kell 
JHOMHHECIIMpylolleH MOBepXHOCTH CJIOA (MAaKCHMYM JIOMHMHECICHUMM py 
AUTCH Ha JWIMHY BOE! 550—580 Mu) nouyyeHHoe us06paxenne BHILEIAMC 
COBEPLICHHO OTUETJIMBO. 

OmekTpootorpauyeckhe H306paxKeHHA OblIM NOMyYeHbI Ha pale Apyr 
(OTOMPOBOAMMX COeB. XOPOMWHE pe3yJIbTAaTHI Ob MOJYYeHBI, B YaCTHOC’ 
naa ZnO u CdS. . 

Hactosijee cooOmenve ABJIAeTCH IpeABapHTesIbHBIM. IIpeqctaBasaeT HH 
pec MaIbHeliad padora Mo MCCeLOBaHHIO CIeKTPaJIbHOH UyBCTBUTeJIbHOC 
HOBBIX 3JIeEKTpOoTorpauyecKkHX CJIOeB UM, B YaCTHOCTH, CuIOeB, O6aaloll 
OMHOBPeMeHHO (POTOMPOBOAMMOCTHIO HW JOMHHecHeHUNeH. C sTHMM pa6oral 
TeCHO CBA3aHbI HCCIeNOBaHUA Us0OpaKenul, NOJyuaeMbIX Ha MOBePXHOCTH 7 
KHX IIOJIAPHbIX TEKCTYP, KaK (POTOSJIEKTPeTHI. 

B nactosmeh paOote mpHHuMasia yuacrue A. V1. Jlenopa. 

Aptopbl MpHHocatT rstyOoKyio 6arogapHocts aka. A. B. Uly6uuxosy 
YW. C. Kenyqesy 3a BHUMaHHe K paOore u OOcyxKMeHHE PesyALTATOB. 


Hay4Ho-nceciemoBaTesbckull MHCTUTYT 20 IX 1956 
nomurpaduyeckoro MallMHOCTpoeHUs Tloctynuso 


IHMTHPOBAHHASA JIMTEPATYPA 


'C, J. Joung, H. G. Greig, RCA Rev., 15, Ne 4, 469 (1954). 
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Hoxaayn Akanemun nayr CCCP 
1957. Tom 113, N 3 


TEXHHYECKAA PH3HKA 


tO. H. ATH u B. B. EBCTPATOB 


_ TIPOYUHOCTb H TJIACTHYUHOCTb MOM SHILMPOBAHHOrO 
4YPYHA HPH PASJINGUHbIX HATIPSKEHHbIX COCTOSHHAX 


(IT pedcmasaeno axademuxom A. H. Hoge 21 VI 1956) 


Ucnpitanus MpoBpoqusiuch Ha aMHeHHOe pacTs»KeHHe M He sHHeliHOe AByX- 
oe H TpexocHoe cxKaTHe. Jia OCYIIeCTBICHHA COXKHBIX BHOB CKATHA UC- 
B3OBaNaCb alllapatTypa, OMMCaHHasA B paodorte (1). Jia ycrpaneHud BAMAHHA 
1 TPCHHA MO MJIOCKOCTAM IIpHJIO%KeHHA CKHMAIOULUX HallpAKeHHH MpHMens- 
b MHOFOKpaTHad CMa3kKa OOpasioB ToBsxKbuM 2»xupoM. Tlo_BepraBumiica 
bITaHHAM UyryH NO CBOeMy cocTaBy OblI ONM30K K MOJHDHUNPpOBAHHOMY 


eyo aang 4 


XapakTepHcTHKH 
HalpxvA2x CHHOrTO = = = 
Bugpl ucnbiTaHuit cOcTOsHHA Scp» i> ey 
kI}MM? KT |MM* 
p. | R 
“ll JIHHeHHOe pacTsKeHHe —1 +0,333 | + 6,4 ARS) 0,009 
2 JluHewHoe cxKaTHe +14 —0,333 | —19,4 Ore) 0,107 
3 JipyxocHoe cxKaTHe —1 —0,667 | —45,4 68,41 0,208 
Ue TpexocHoe cxaTHe == —0,719 | —58,8 81,5 0,627 
i) » » —4 —0,748 | —62,7 83,7 0,914 
6 » » —1 —0,778 | —90,6 115,9 1,017 
7 » » —1 —0,850 | —98,4 ‘AUS fe) 0,976 
8 JisyxocHoe cxKaTHe —0,5 | —0,648 | —41,6 08,0 0,175 
es TpexocHoe cxKaTHe | —0,5 | —1 —82,3 82,3 0,465 


m@yHy mMapku MCU 38-60. Ilpeqpaputeabubie UcHbITaHHA NOKasaM AocTaTou- 
TIO OMHOPOMHOCTh MaTepHasia HW He3HAYHTeJIBHOCTh MMeBINeHCH B HEM aHH30- 
omuu. Kone6aHua BeMUMHbI Wpekesa MpOUHOCTH pH CxKATHH JIA OOPasios, 
ICNCHHBIX W3 Pa3HUHbIX MeCT 3aPOTOBKH HM HCIBITHIBABLUMXCA MO paSHbIM 
WpaBseHHAM, He MpeBocxoqusmH 3%. 

[lenbio OCHOBHBIX MCMbITaHMi Oblio OMpeseeHHe HallpsrKeHHH Mu WecsopMa- 
ii Ha cTayquM paspymieHuaA. OHakO IPH HEKOTOPBIX M3 CO3aHHbIX HallpAKeH- 
1X COCTOAHHH (cM. HuxKe) OOPasUbl HE YAaJIOCb JOBECTH HO paspylleHHA U3-3a 
xBO3MOXKHOCTH JasIbHeLIero HCMOJIb30BaHHA MpHMeHABIUeHCA allapatypbl. 

TaOu. | NpHBe_eHbI MOJyYeHHbIe AI MOMCHTOB pa3spyIleHHA o6pa3l0B HIM 
eKPALCHUA UCMbITAHHH 3HAYeHUA CpeAHerO HOPMAJbHOTO HallpsKeHHA. 

— Gy 6 $s 
op = 3 5 
ITCHCHBHOCTH HallpaKeHuit 


oye oat 4 (6, —95)?-+ (62, — es) (Ga — 3,)® 


MHTCHCHBHOCTH JesopmMalult 


LEY (e1 = é,)° ++ (€, — €3)® + (es — &)? . 


Qe, = 


Yka3aHHble 3HAYeHHA MpeAcTaBJAlOT CpeHHe BeJIMUMHBI, HalieHHble NO ucr 
yanuamM 3—4 oOpa3iloB pH KaxKJOM BHye HallpsxxeHHoro cocToAHHA. B 1 


-40 


~— 


Puc. 1 Pucie2 

Puc. 1. UyryH MoguduuupopanHbi. Craqua paspymeHua 5;= fF (gp); 
u=-+1 (HcKmO04ad WHHeHOe pacTaKenHe) 

Puc. 2. UyryH mogzupuyupopanne. Cragua paspymenua e, =f (Sop); 
w-s-+41 (ucKksou“ad mHHeHHOe pacTaxKeHHe) 


yeCTBE XaPpaKTeEPHCTHK CO3aBaBIUHMXCA HallpAKeCHHbIX cOcTOAHHH Aaubl OTii 


WIeHHA r 
ees = = 

4 O9,— 64 — 93 cp 

De a eee ahs k=-—. 


6) — Gg o 


B ucnpiranuax NoNe 6, 7 u 9 OOpaszubl He ObIIM AOBeAeHbI WO paspylieHy 
TlomyyeHuHble JaHHble yKa3bIBaloT Ha 3HAUHTeIbHbIe H3MCHEHHA BeJIMUHH 


HM €; B 34BHCHMOCTH OT CpeHero HOPMAJIbHOTO HallpAKeHHA*. OTO BAMAHHE J 
paspymeHHH mpH w=+ 
(cayuav JByX paBHbIX rsa 
HbIX HalpAxeHHH) WII 
CTpHpoBaHo Ha puxc. | u 
IlyHKTHpoM Ha puc. | moOK 
3aHa IIpAMas, anmpoKkcum 
pyroujad NOLyaHBUIMHca rp 


bux quia o;. na penwuue 


€; XApaKTepHO BeCbMa 3H 
YHTeJIbHOe BO3pacTaHHe 
yYCJIOBHAX TPeXOCHOTO CK 
Tua. [Ip stom B HCMOub3 
BaHHOH yCTaHOBKe yjaB 
JOCb JOBOJMTh OOpa3iipl } 
PasPYWICHHA JIMIUIb pH Bec 
Ma H€3HaYHTeJIbHOH BeMY 
He TpeTbero (MeHbIerO) CK 
MalolleroO HallpsKeHHA. 
mee Ha puce. 3 qanprcbotorp 
A ' (PHM OOPasyos, paspywieHHb 
pH JBYXOCHOM cKaTHH 
Puc. 3 PasHbIMH HallpsoxKeHHAMH ( 
WM TPe€XOCHOM CKATHH C JB 
MH PaBHbIMM HallpsoKeHHAMH UM TPeTbHM HallpsxKeHHeM, COCTABABIUMM JIM 
OKOO 5% OT BeEAMIMHbI MpenbityuHx (6). Ha puc. 4 qana (bororpadua OHO! 


* TloppilueHHe mpounocTH HW naacTHuHOcTH uyryHa pH OObeMHOM CKATHH OTMeYeHO B pabo 
B. A. Anexceesoit (*), mposoquBueli HcnbITanHaA Ha OKaTHeE oO6pa3sl0B B OO6omMaxX. 


BYE 


{epaspYIMeHHBIX OOpasioB, NOyYHBMErO OOVIbLIY!O MWacTHYeCKyI0 Jepopma- 
}B aHaOrHUHBIX YCOBHAX TpeXOCHOrO CxKATHA, HO pH TpeTbeM Halps- 
HH, COCTaBJIABLUIeM OKOJIO 7,5% OT BEJIHUHHbI HANpsKeHHH, JelHCTBOBAaBLIHX 
3yX J pyrux HanpaBaenuax (Tabu. 1, Ne 6). B HatanbuHom tocTrosHHH Bce 
§ASI[bI HMeIH cbopmMy kKyOa. 

AcnibITaHvsl Tp HECHMMeTPHYHOM Bue AepuaTopa HalpsxKenuit (Tadn. 1, 
3) MOKasasH, YTO B 9THX YCJOBUAX PaspyieHHe MpOUCXOANT MPH MeHbIIHX 


M4HHAX WHTCHCHBHOCTH HallpsxKeHHi oj HM HHTeHCHBHOCTH jecbopmMaluii e; 
eM JIerKO yOeQuTbCA, CpaBHHBad UcMbIranua NeNo 3 u 8). OMHOBpeMeHHO Ha- 
yaeTca WH OOBIMHOe B TAaKHX 
qaaX HapyueHHe mooOHA . 
faTopos yedopmMalui u Ha- 
DKeHHH. 
COMOCTABJICHHE Pe3yJIbTATOB 
TOB C YCJIOBHAMH paspyule- ° 
110 pa3JIHUHbIM TeOPpHAM | 
HOCTH NOKa3asi0, YTO HH 
aU3 HHX He JlaeT BHOHE Puc. 4 

JICTBOPHTeMbHOTO onHca- 

aABeHHA. Hanyu pe3ymbTaT momyunscd Mp MpHmMeHeHHH Teo- 
Kammepepa — JJapena (*,4), HecMoTpa Ha TO, 4TO 9Ta TeOpHA ompe- 
eT pa3spylleHHe Kak pe3yJIbTaT NOTepH yCTOHYMBOCTH paBHOBecHA IIpH 
yrou jepopmaunn. B coorspercTBHH C ykKa3aHHOH TeopHelH mpeyenbupie 
Tu Mopa npuw = +1 4 0pHy = — | JomKHbI UMeTb pasMUHbIe OTHOat0- 
+, KOTOpble B N€PBOM IIpHOJIMKeHHH MOXKHO IIPHHATb 3a IPAMb!e JIMHWH. OTH 
Mble, lepeceKasiCb B TOUKe PaBHOMePpHOrO OCOBEMHOFO PaCTAKeHHA C OCbIO 
iMaJIbHOTO Hallps2KeHHA, JOJDKHbI OOpasOBbIBaTb C Hel yrvipl 44,5° (u = + 1) 
3° (u = — 1). O6pa6orKa mo cnoco6y HavMeHbINHMX KBaLpaTOB pe3yJbTaTOB 
bITaHHi mpH » = — |. (Bkmouad JHHeMHOe pacTaKeHHe) MOKa3ama, TO, 
CTBHTCJIbHO, MOXKHO TIPOBeCTH IIPAMY!O, KOTOPas C BECbMa M@JIbIMH OTKJIO- 
MAMM ABJIAeTCA OOMLell KaCaTeIbHOM K KpyraM JIA 3TUX HallpsAeKeHHBIX CO- 
Huu. IIpH 9TOM yroul MexKAy AaHHOM KacaTesIbHOM HM OCbIO HOPMAaJIbHOTO 
‘PKeEHHA OKa3ZaicA OH3KHM K TeOpeTHYeCKOMY eFO 3HaYeHHIO, COCTABHB 
0’. Bmecte c TeM eJHHCTBeEHHOe HCIbITaHHe, MpoBeseHHoe mpH w = + | 
elHoe CxKAaTHe), JaslO TOHMKeHHe COMPOTHBJICHHA, a He MOBbIIMeHHe ero, 
{ 8TO JOJDKHO ObITb 10 TeopHH. 


ere | 


\Jlenuurpayckuli MOIMTeXHHYeCKHM HHCTHTYT Tlocrynuao 
um. M. VW. Kanuunua 16 VI 1956 


WMTUPOBAHHAA JIMTEPATYPA 


1Y. H. Bunorpazosa, 10.H. Aru, 3as. 1a6., Ne8 (1955). * B. A. Anex- 
Ba, Tp. Ogecck. texHon. uucr., No7 (1955). 8 P>KMex., ped. Ne 3783 (1954). 
Davi n, Ann. Ponts et Chaussées, 123, Ne 6 (1953). 
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XHMHA 


Axagemuk A, E. APBY30OB u FO. Tl. KHTAEB 


SA3YYEHWE TAYTOMEPHH HW TEOMETPHYECKON H30MEPHH 
OTOPbIX APHJIFHAPASOHOB NOJIAPOrTPA®HYECKHM METOJIOM 


[3BeCTHO, YTO IPH pacTBOpeHHH B CHMpPTe PeHHATHApasoHb! YacTHYHO Upe- 
JaioTcH B 2KMpHOapomaTuyecKHe a30-coequHeHHA (1,”). BpicKasprBasHcb 
MOJIO*KCHHA O BOZMOXHOCTH CYMLECTBOBAHUA ee OMHOM TayTOMepHOH cbop- 
MOCTPOeHHOH 10 SHTHApasHHHOMy Tully (2°), ofHaKO JOKa3aTb ee CYLLeCTBO- 
e WO CHX Op He yaBasocb. 
) CTEPCOHSOMEPHH apPHJITHApas0HOB HMeeTCA OOMINpHaA HTepaTypa, MHO- 
43 COCMHEHHH STOTO Kacca BbIeeHbI B ABYX Popmax (°,”). [lonprrKu no- 
ITb Pa3JIHUHbIe MPOHSBOAHbIe H3 OOOHX H3OMepoOB He YBeHWaJIHCb yCnexom 
a MOABJIEHHe ABYX (POpM, MO aHasIOrHH C H3OMepHeH OKCHMOB, IIPpHHATO 
aTb reoMeTpHueckon u30MepveH. Ho H. B. Xpomos-Bopucop (°) HeqaBHo 
13a, UTO MEK Ay CTepeou3soMepHelt OKCHMOB HM THpasoHOB He MOKeT ObITb 
10H aHanoruu. B mocmeqHee BPpeMA HHTCHCHBHO M38y4aeTCA cTepeou30me- 
“OKPalleHHbIX HHUTPOdeHHJITHApa3OHOB CIeKTPaJIbHbIM MeToom (1% 1), 
“aKHM OO6pa30M, TayTOMepHaA H CTepeOH3OMePpHA apHJITHApasoHOB H3y4eHbl 
WaNeKO HeOCTATOUHO. | 
lockosbKy H3BeCTHO, YTO TayTOMepHbIe POPMbI H CTepeOHsoMmepbI BOCCTA- 
{BalOTCA Ha PTYTHOM KaMeJIbHOM 9SJIeKTPOJe IPH pa3JIMUHbIX NOTeHIMaax, 
‘cTOsueli padote Obim BbIOpaH NomAporpaduyeckHi MeTO], C MOMOLLbIO KO- 
O KOHTPOJMPOBaIHCh H3MCHeHHA, MpPOMCXOAAMMe Ip pacTBOpeHuH apHs- 
)A30HOB B CIIHPTe. 
SHUMAJIMCb TOIAporpaMMbI B IpOwecce XpaHeHHA B TeMHOTe paCTBOPOB 
eTanoule (PeHUJIPHApasOHOB ALeTOHA, METHJISTHJIKETOHA, MECTHJIM3OMponH- 
)Ha, WMKJIOreKcaHona, allerodeHouHa, m-xOpalerodeHoua, yKcyCHOrO 4 
joliHoro asbyerujos. B kayecrse tbona Cly2xKUI OopaTHbIl Oyhep c pH =7,2, 
leHTpallua MsyyaBUIHXCA pacTBopos cocTaBsana ~ 0,6—1,2-10°? mou., 
ApOrpaMMbi CHUMaNHCb Up 20° Ha Bus yasIbHOM NOAporpade Tuna M8-2000. 
eHIMabI MONYBOMH (¢),) OMpeAeAIHCh TpawyeckKHM HyTeM H OTHECEHDI 
ACbILLCHHOMY KasloMeseBomy aueKTposy. Jia Kaxkoro pacTBopa NoyueHo 
semelicTBY I1OJIApOrpaMM, KOTOpble XapaKTePpH3y1OT H3MeHCHHA, MPOHCuey- 
-B pacTBopax 3a ompeyeseHHoe BpeMa”. B u3MeHeHHH KPHBBIX oOHapy2XeHbI 
JHOMePHOCTH: Ha HOJApOrpamMMax (peHHJTHAPasOHOB asuatuyecKUX KeTO- 
“YW WHKJIOreKCaHOHa C TeEUCHHEM BPeMeHH HCUe3aJIH HAWaJIbHbIC BOJIHBI C &), 
no — 1,40 B, NOABAANMCh UM POCJIM BOJIHbI C &),~ — 0,7 B H TOABJIAJIHCh, 
IH, a 3aTCM YMCHBIIAIHCb BOJIHBI C &), ~ — 1,08 B. Tlocuequue BOJHBI oOply- 
aSICIANHCh Karka Ha [Be HOBbIX, OHA H3 KOTOPbIX — C MeHee OTPHIa- 
‘HbIM TOTeCHUMasioM — nocTeneHHo ucuesala. HatasbHble BOJIHbI pacCTBOPOB 
ANTUAPaSOHOB AJIbACrHAOB H XKUPHOAPOMATHYECKHX KeTOHOB HaXOMMJUCh 
MeHee OTPHIaTeJbHBIX, Yem —1,4 B, NOTeHUMasaXx. 
DactunppoBKa MOJLYYeHHHIX MOMAPOTPaMM MPOBORMMACh CJCAYIOULHM o0pa- 
Bpwid JOMOMHUTEMbHO CHATHI MOMApOrpaMMbl C PaCTBOPOB B Me€TaHOse 
eH30/la, KaK MOJlemM a30cpopMbI, H STHNIGeHHITHApasona alleTOHa, Kak CO- 
(eHUA, HECIIOCOOHOrO OOpasoBaTb asotpopmy. A3s06eH30N B HaWMX YCJIOBUAX 
TaHaBIMBaICA IpH —O,5 B, T. €. BOJHbI as0POpM apHJIFHAPAasOHOB AOJVKNBI 
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HAXOJUTHCA BOSH sTOrO TioTeHUMama. Bunkeub u Su6epr (7%) c TOMOLIbIO 
jAporpadun oKasasH, YTO TOA AeHcTBHeM CBeTa a300€H3OJ1 B CIMPTOBOM / 
TBOpe MepeXOQAUT B WaOWIbHyIO CHH-opMy, KOTOpas B TEMHOTE Meperpyr 
POBbIBaeTCA B CTAOHAbHbIL ANTH-H30Mep. CeMOBATeJIbHO, HaOJOLaBLUeeCA H 
NOABIeHHe BOH pH moTenttvasax —0,68, —0,75 B, UX pasyeeHMe Ha 
BOJIHbI C &,, —0,56, —0,76 B u —O,84, —0,97 Bu MOcMeyIOWlWH pocT m0 
Heil Ha NOJApOrpaMMax USYYeHHbIX (PCHUJTHAPaSOHOB COOTBETCTBOBAIO OOP: 
BaHHIO CMECH CTepeOH3OMePOB a30~OpMbI H MOCTeENeCHHOMY HCYCSHOBCHHIO B 
HoTe Wa6ubHOrO CHH-H30Mepa. Ha mouaporpamMax STHJIeHuJTHApasona ¢ 
TOHA MMe@sOCb TOKO JBC BOJHbI Mp noTesunanax —1,20 u —1,50 B, kon 
OTBeYaJIH JIBYM BO3MOXHBIM J\JId Hero TayTomepam (I) u (II): 


NH — NH— C= CH, 


| 
CHs 


(L). Goby New Nic GaGHea Ai) eli 
CoHs be, CoH; 
Menusrnypason GSensasbyerufa He MoxKeT OOpasoBaTb 9HTUApasHH HU, K 
BOJIHbI, IpHHawexamel CBOOOAHOMY aibqeruyy, Ha NOMApOrpaMMax ero C 
TOBOFO pacTBOpa COfepxaOCh Be Mapbl BOJH, OHA U3 KOTOPbIX AOJDKHA 
oTHeECeHa K CHH-H aHTH-H30Mepam a30dopmpl (2, =—0,56 u —0,89 B), 
JOBATebHO BTOPad Mapa MpHHa_EKUT ABYM H380MepaM THApasoHHOH o 
(ey, =—1,08 u —1,20 B). 
Takum o6pasom 6bl0 HaliqeHo, YTO MoTeHIHamE! oT —1,40 qo —1,55 B 
BeUalOT BOJHAM SHTHApasnHoB, a oT —1,0 qo —1,30 B—BouHaM THpaso 
Pacummpopka NOJIyYeHHbIX HaMH CeMeHCTB TOJApOrpaMM ToKa3awa, 
(PeHHJTHApAasOHbI AWeETOHA, METHJISTHJIKETOHA, MCTHJIM3ONPONHIKeTOHAa, UH 
rekcaHoHa HM 93THMeHHITHApasoHalleTOHa, BONpeKH OOWeNnpHHATOMy Tl 
CTaBJICHHIO, HE ABJIAIOTCA FUApasoHaMH — OHH B CBOOOJHOM COCTOAHHH 


; 
Taodnuma 
: 
Azodopma [uapa3sonHaa cbopma ont napasial 
CoequHeHuA 
a 6 8 2 a 6 8 fe) a 6 
PhNHNH,;+CH,COCH, 0,66 | 0,84] 8,38} 15,4 1,08 — 18,0 1,45 ~ am 
Pi.NHNH,+CH,COC3H, 0,68 | 0,87} 8,7] 20,214,08!14,380] 10,4} 18,8] 1,44 | 1,55 
PhNHNH,+CH,CO_ H (CH,)2 0,62} 0,84] 10,1 | 16,6] 4,00 | 4,149) 8,7) 15,6.)4,44! — 
PhNHNH,+C,H,,0 0,76 | 0,97} 9,7] 19,8 1,30 _ 9,2 1,50 
PhNHNHgz }+.CH,COC,H; 0,65 10,98] 15,2] 48,4)1,45141,28] 6,0; — ~ _ 
PhNHNH,+CH,COC,H,Cl1 , 0,64)-0,92 |.412,9)) 17,054.06 | 41,27] 9.7) — — — 
PhNHNH2+-C,H,CHO 0,56 | 0,89] 15,2) 18,9/4,08| 1,20! 5,5 — — —_ 
PhNHNH,+CH,CHO 0,50} 0,78 | 12,9] 19,3) 1,0514,15] 5,0] 41,5 1,35 
PhNHNH;+(CH,)2,CHCHO = _ _ _— — |1,26) — = = es 


IIpuHMeuaHue. a — Beare — £1), CHH-H30MepoB (By, 6 — Besre — €1), AHTH-H3OMCpOB (B), 6—B 
SHCprHA Tepexofa CHH-—aHTH-(KKaJb|/MOJIb), 2@— Besne 9HepruA Mepexosa rus~pason—> asocoesuH 


(KKaJIb|MOJb), O — 9HeEpruA Nepexoma SHTHApasHH—PuApason (KKaJ/MOuIb). 
CTPOeCHbI TO CHH-SHIHApasHHHOMy THY. Menusruypa3sou MeCTHJISTHJIKeET 
NIpH PpacTBOpeHHH B CiupTe W xpaHeHHu pacTBOpa B TeMHOTe o6pasyerT Mau 
H30MEp SHT Hp asuHHou (popMpI. DennArHuApasoubl aJIbBJeruyOB, a Takxe ae 
(peHoHa U f-XOpaleromenoua, B CBOOOJHOM COCTOAHHH UMeIOT CTPOeCHHe aH 
THAPasOHOB. IIpu PaCTBOPpeHHH BCeXx H3YU4CHHBIX coeyMHeHuH, 3a HCKJIIOUCHI 
STHIMeHHITHApasona auleToHa, B CIMpTe IIpOWCXOJUT TAaYTOMEep HOe lpeBpal 
HHe HX B CMeINaAHHbIe aS0COCIHVHEHHA TIO CXeme: 


SHTHApasHH — THApa3s0H — asocoequHense. 


B ta07. 1 opupeyenbl Halienuble HaMH NOTeHIMaNbI NOMYBOMH TayTOMef 
HM CT€peOW3OMepOB H SHEPWH MX B3aMMHbIX MepeXoOJOB, BbIYHCJICHHbIe U3 p 
HOCTH NOTCHUMANOB NO MeToAy Bunkena HU SuGepta (1%). 

Ilonsporpaduseckoe usyyenne psa PeHHATuAPasoHOB MoKasav0, UTO B. 
LEM CJIy4ae OHH MOT CYII€CTBOBaTb B TpeX TayTOMePHbIX (bOpMax, KaxK] 
078 


PTOPHIX OOMaqaeT cTepeousmepueii: 
| 


BP lg ipry: Rex Cine CHER’ CsH;NH CH?R’  C,H;NHNH R’ 
~ Yh, SS Ta PN He 
im) cHH- N=N N=C C=C 
1; tt se ENS ee Le 
R Roo it et 
eH CsH;NH R C.H;NHNH H 
iS SS a < fla 
SS S ye x 
aHTH- R—- CHCH.R’ CHER’ R Re 
a30-copma ruypasono-(bopma SHrHApasuno-cdopma 


MMOCOOHOCTh TayTOMepHbIX OPM BOCCTAHaBJHBATbCA CBHJCTeEIBCTBYeT O 
(UHH BUX MOJIe€KYJaX COMPAKCHHDIX CBA3CH, TAK KaK H3BeCTHO, UTO H30- 
DBaHHbIC KPaTHble CBA3H JIM COBCeEM He BOCCTaHaBMMBalOTCA B STUX YCJIOBHAX 
%Ke BCCTAHABIUBAWTCA JIMUIb IPH SHAUHTeIbHO Ooulee OTPHIATe/bHbIX HO- 
wasiax. 

A3JIMYHOe CTPOCHHe aPHJITUAPasOHOB aJberuAOB HU KUPHOApoMaTuYeCKHX 
HOB, C OHO CTOPOHBI, H asH*aTHYeCKUX HW aNHUMKIMYeECKHX KeETOHOB,— 
yrOH, MOXHO OODACHUTD CyleyiouluM OOpasom. Bsaumojelicraue apuaru- 
WHa C KapOOHHJIbHbIM coeMHeHHeM TipoTekaeT B Be cTaquu ("4). Buayane 
PT MeCTO MpHcoequHeHHe NO ABOLHOM KapOOHHABHOL CBx3H: 


CH 
| 
(1) 1 bees Rarely palates odes ge 
| 
R R 


‘bHeMIUee peBpalleHHe STOTO TpOMexKYTOUHOTO KapOHHOa 3aBHCHT oT 
DCHHA HCXOAHOTO KapOOHHJIbHOrO CoeyHHeHuA. Tak, eCJIM Obl B3AT asb]e- 
| TO BOSHHKaeT KapOHHOJ, B KOTOPOM JeHcTBHe CBOOOAHOH Maphl 9JIEKTPOHOB 
Ma a30Ta, HAXOJAMLEHCA B COMpAxKeCHHH CO CBASAMH apOMaTHYeCKOrO UNKwA, 
apy CBOOOJHbIX SJIEKTPOHOB BTOPOTO aTOMa a30Ta CHJIbHee, YeM JeHcTBHe 
MX 3JIEKTPOHOB aTOMa KHCOpoya. Baarojapa «PP-conpsxeHuIo CBA8H 
H ocna6arorca HW OHA M3 HHX BCTYMaeT B COMNpPsA*KeHHe C NOMApHOH C—O- 
3bI0. 
3BecTHO (1°), YTO yCOBHEM HaHOOJbIUNerO CONPARKCHHA ABIACTCA Napa Jes b- 
Tb, T. €. TpaHc-pacnosoxenue cBazeli. [ostomy cBoOoqHoe BpalleHHe Bo- 
T CBA3H a30Ta C aIMaTHYecKHM yrulepooM B KapOHHOsIe 38aTPYAHeHO, H 
Ooee SHEpreTHYecKH BHITOAHO aABsseTCcH cTpyKTypa (III). 
OJAPHOCTb MOJIEKYJ KapOWHOJa BbISOBET OPHeHTAllMI0 H COJIMKEHHE HX, a, 
MKAACh, MOJCKYJbI OyAyT B3aHMOJ[CHCTBOBaTb KOHUEBbIMH aTOMaMH co- 
sOKeHHOH cuctembI. ITepepacmipegesenue SeKTPOHOB B CHCTeMaX BPHBORET 
OSHHKHOBCHHIO BOJbl H aHTH-H30Mepa rHApa3sona: 
) 


ys 
OD Ar NT Ho®) 4H . Ar—NH 
Q) N=-C—H Seer ae ety. N=C 
pire y CUDIEO 
@u7 = R  ArNH OH Fe 
ArNHH OF 
x Vib 
Peas 
oH R 


Hasuuve BTOporo akusa Tp aToMe yrsiepofa B MpoMexKyTOWHOM KapOu- 
@ U3 KeETOHA BHOCHT H3MeHCHHA BO B3aMMOelCTBHe CBASeH: NO ero Melict- 
M yCHIMBaeTCH Nolapusauua C — O-cBsisu uM ocmaOmeTCH ee B3aHMOJeli- 
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cTBHe co cBx3bI0 N—H, Ho co3qaiorTca yCOBHA, OarOMpHATHbIe AA Comp 
Hua c C — H-cBa3bi cocequero aroma yraepoga. A sTo HavOoulee SHeprer 
CKH BEIrOHOH JemaeT crpyktypy IV, B koTOpo cBOOoAHOe BpallleHue BOK 


1 2 . 
cpasu C— C° 3aTpyqueno. 


6 R' R . 

Ar NH CC Ar—NH CH : 

ee 1 H __ ~ Y . 

av) N—CO—R woe () | 
H @ot H R . 


Tlocuexyrouee =Me2KMONeKYAPHOe OTUNeMNeHve BOJbI, poTeKaroulee 
cxeme, aHaslorMyHolt (2), WaeT CHH-H30Mep 9HrHApasuuHa (V). Tak xe pearup 
B aJIHUMKIMUeCKHe KeTOHbI; HO ecu R = Ar, To BTopasd cTaquA B3aMMOJeHCT 
apHIrHypasHHa C XHPHOAaPpOMaTHYeCKHM KETOHOM HpOXOAUT NO asberuy 
Tuny. B mob3sy cTaquHHoro MpoTeKaHHA peaKWHH LTOBOPHT TOT (pakT, 4TO 
CIMBaHHM apusITdypasvna UM KapOOHMJIbHOrO COeAMHEHHA BHaYase HaOsOfa 
pasorpeBaHne 6€3 HapylIeHHA TOMOFeHHOCTH Hi JIMLIb CIyCTA HEKOTOPOE B 
IIPOHCXOJHT MOMCHTAJIbHOe MOMYTHEHHE UH BbieseHve Bob. [locmequee o6¢ 
TEJIbCTBO CBHJ[CTEJIbCTBYeT O IeMHOM M€XaHH3Me BTOPOH cTaqHH. ; 

Y>ke J[ABHO W3BECTHO, 4TO (CHHJITHApa3oH alleTaIbyerufa MOXeT ObITD 
rOTOBJICH B ABYX (OpMax, KOTOPbIe MPHHATO CUHTATb CTepeOH30MepaMhH. | 
JIeHO, UTO IPH pacTBOpeHHu YTHX H3OMePOB B OOJIbINHMHCTBE PacTBOpHTeJek 
HCXOJMT UX B3aHMHOe IIpeBppalllenHe C MpeAMOUTHTeIbHBIM OOPas0BaHHeM BEI 
uaBamelica jopmpr (“). | 

Mbt © MOMOLIbIO NOIAporpapuu HallIH, 4YTO 9TH CPoOpMbI senusirHuApas 
alleTablerua ABIAIOTCA He CTepeOoH3oMepaMH, a TayTOMepaMH, a HMeE 
BeILECTBO C T. Mu. 57°, MOMyaalouleecaA Ip B3aHMOJeHCTBHH KOMMOHEHT B 3p 
Ha XOJIOAY WAH H3 BTOpOH *opmbl OOpaOoTKOH CMMPTOBbIM pacTBOpoM & 
mpeAcTaBiseT COOOM aHTH-H30Mep~peHHsrHApasona (2), = 1,16 B, B WMOKCa 
Tora Kak BelecTBo c T. na. 98—101° oKa3anocb 2-cbeHusTHApasHHO-STHIe 
(ex), => 1,35 B). 

Jjanee HaM yasiocb NosyuuTb 10 MeToxy Tune u IluKapya (2°) qBa “30M 
(peHHJITHApasona OeHsaberufa HW WOKa3aTb, YTO H30Mep c T. I. 1384—6° 


JideTCA CHH-CopMon (s, = — 1,06 B), a u30mep c T. ma. 152° — anru-op 
(ex, =— 1,16 B) ruyqpasona. Uccneqopanua TayToMepuu u cTepeou3ome 
apHJIrHApasoHoB MpoyosmKaroTca. 
XuMHYecKHH uHcTHTyT uM. A. E. Ap6ysosa Ilocrynua0 
Kasancxoro dumuana Akakemuw HwayK CCCP 12 XI 1956 
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XHMHA 


?. ACTAXHH, H. I. JIOCEB u 4aen-Koppecnonzent AH éccP K. A. AHJIPHAHOB 
, PEAKWMH OPrAHOrHAPOKCKCHJIAHOB C H30LLMAHATAMH 
CHHTE3 KPEMHHHOPrAHHYECKUX YPETAHOB 


3 JIMNTepaTyPHbIX HCTOUHMKOB H3BECTHO, YTO B3aHMOJeHCTBHE OpraHHyeckuXx 
TOB C H30NMaHaTaMH TipoTekaeT 6e3 BbIJeJIeHHA MOOOUHbIX MPOyKTOB. 
IMA TIpH 9TOM, Kak BliepBble NOKasas Bropy ('), compopoxyaetcs Murpa- 
(| BONOPOAHOTO aTOMa THAPOKCHJBbHOL Ppyntbl CrupTa K aTOMy a30Ta H30- 
OBOH rpynnibl: 


R—N=C=0O-+ HOR > RNHCOOR 
HacTOAMeH padOoTe MbI NocTaBHJIH Nepey coool 3ayjayy M3yYHTb XapakTep 
MOJeHCTBHA OpraHOrHApOKCHCHaHOB C H30lMaHaTamH. B KayecTBe UCxO]- 


Ta6auna 1 


ties MR 
T.0d.,) Go 20 20 
aHWe BellecTBa ®opmysa soe we eis qd, n 
‘ Sores Haiiz. | BEIdHe. 
Bo Mo 
Oy THAXNOpcH- (CgH,)2C,H, SiC! 181—182 | 0,8985 | 14,4410 | 52,46 | 53,06 
(744) 
a0 y THJITHApoKcu- (C,H;)2C,H,SiOH 190 0,8608 | 1,4390 | 48,89 | 49,37 
aH ; (744) 
JIMPONHJIT HA poK- (C2H, )2C,;H,SiOH 171—172 | 0,8598 | 1,4365 | 44,46 | 44,74 
iwaH (747) 
CH; 
aeH-2, 4-6uc-Kap- 152—153 


“~ NHCOOSi (C2H;), 
MHHTPHSTHJICHaH | 


ra 
NH COOSi (C2H,), 
CH, 
ee -2-4-Guc-Kap-| ¢, aaarst (CoHs)sCsH, 140444 
7 
NHCOOSiI (C2H,;)2C,H, 
CH, 
neu-2,4-Guc-Kap- hs NNHCOOSi (C:H,)2CsHy 104—106 
Le 
\fcoosi (CoH,).CaH, 


{ TIpOJYKTOB, Ha KOTOPbIX H3yyasach peaks, ObIIH B3ATHI CeqyoulHe: 
ITHJITUAPOKCHCHaH,  AHITHINpPOUMATHApOKcHcHaH, qasTuNOyTHATHApo- 
CHlaH HW MeTAaTOJIYHJIeHAHM30UMaHar. : 

B xojle HCCeqOBaHH BMepBbIe YCTAHOBJIEHO, YTO B3AMMOJEHCTBHE HSOMNa- 
IB C TPHaKHJITHPOKCHCHIaHaMH M1pOTeKaeT aHaJIOTHYHO COOTBETCTBYIOILeH 
KIM C OpraHvyecKHMH CHHpTaMH HW MOXKeT ObITh MpeACTaBJIeHO B CJIe,y1o~ 


[ Bue: 


NCO NHCOOSiRs 


ma + 2HOSIR, > R 


\nco NHCOOSiR;, 
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Ilo qaHnolt cXeme peakIMM OblIM NOMyYeHbI HW OXApakTePH3OBaHbl CeLy 
KpeMHMMopranwyeckue ypeTaHbl: TomyHsen-2,4-Ouc-KapOoaMMHTpHSTAsC 
TOMY HIeH-2,4-6uc-KapOoaMHAAMSTHIMpONAJICHIaH, TOMY HeH-2,4-OnC-K 
aMuHqueTHAOyTHcuaH. Bce mouyyeHHbie KpeMHMMOpranMyeckue yp 
MpelcTaBiaIH coOoh Oemble KPUCTaJJIMYeCKHe BeleCTBa, PaCTBOPHMBIe Bi 
30N1e, TOyoNe, abupe HM Obl BeCbMa YYBCTBUTeAbHbI K THApomHsy. CBor 
KpeMHUopranvyecKHX ypeTaHOB MIpHBeeHb! B Tau. 1, re TakxKe TpHBe 
CBOHCTBa HOBbIX KPCMHHHOpraHHyeCKHX COeMHEHHU, HE OMHMCaHHBbIX B | 


patype. ; 
QKCNeCPHYMeCHTAABHAA WACTH 


1.CuntTte3 AusTHAOYTUAXRAOpcuHAanHa. B Tpexro 
2,5—3-IHTpOBy!10 KoNOY, CHaO*KeHHYIO OOPaTHbIM XOJIOJHJIbBHHKOM, MeXa 
CKOH MelUaIKOH, KalleIbHOH BOPOHKOH H TePMOMeTPOM. TOMelllaivch 4 
MarHua B Bue crpyx*Kek, 1000 Ma GesBoqHoro cepHoro supa uw O,6—1 ma 
mucToro sTusa. M3 KanesbHOM BOPOHKH MpHJIMBaOCcb NO Kanuam 274 r 6 
ctoro 6yTusma. Tlocne BBeqeHua HeOombmOro KONMYeCTBa OpomucToro 6 
peaKUHOHHad CMeCb Pa3MelIHBaacb MPH KOMHATHOHM Temmlepatype B Te 
20—30 mun. IJocme Toro kak peaKUHA Hadalach, JalbHenimee JoOaBseHue 
MHCTOFO OyTHa TpOBOANNOCh MpH TemiepaType peaKUMOHHOM CMeCH He B 
30—35°. Ilocme ero BBeACHHA Ppa3MelIHBaHve MpH KOMHAaTHOH Temmepa 
mpoyomKasocb B TeyeHHe 1,0—1,5 uaca, Nocme ero peakUMOHHAA CMECb, ¢ 
OoxKAeCHHat OT OCTATKOB MarHuA (MeXaHW¥eCKHM TlyTeM HIM (AbTpOBal 
yepes CTCKJINHHYIO BaTY), BbIIMBalaCb B KaleJIbHyIO BOPOHKy. 

B ocBoooquBliyocad Tpexropslyto KoNOy BAMBanHcb 314 r AMSTHIAUXNO 
gana (tT. Kum. 128—130°; d20 = 1,1074) w 400 ma GesBoguoro scupa, a 3 
IPH MOCTOAHHOM Pa3MelUIHBaHHu MarHuHOpomOyTHu. PeakHOHHad CMeCb He 
BaslaCb Ha BOAAHOM Oane B TedeHHe 8—10 yac. Tlocne storo npoxyKThI peal 
UJIbTPOBaJIMCb MPH NOMOMIM BaKYYM@AsbTpa, a OCaOK MPOMbIBaJICA HECK 
KMMH TOpuuAmu sdupa. Ilocae orrouKu supa u3 sc*bupHbIX BbITAKeK H 3B 
HOrO pacTBopa HW NocJeqytoulero MOBTOPHOrO *pakUMOHMpoOBaHHA poy 
peakUMu BbIeltamoch 215 Yr BelllecTBa CO CJeYIONLHMH KOHCTAHTaMH: T. 
181—182°/744 mm; 1S 1240; di? — 0,8985. Hatiyeno MR 52,46; 
qucleHO Wwia CsH,,SiCl MR 53,06. i 


' Hatiqeno %:-C 53,75; 53,04; H 10,46; 10,47; Si 14,97; 15,31; Cl 19,95; 
CsHy9SiCl. Barunceno %: C 53,78; H 10,64; Si 15,68; Cl 19,88 


Ha OcHOBaHHH jlaHHbIX aHaJIM3a, BeIILeCTBO C T. KHIM. 181—182°/744 
ABAACTCA AMITHNOYTHIXNOPCHIAHOM. Bulxoq AusTHNOyTHIXNOpCHNaHa CoC 
Jan 60% oT TeopeTwyeckoro, C4YHTad Ha ]MSTHAUXNOpCHaH. 

2,.CuuTes AYITHAGOYTHATHApOKcCuUCHaAanHa. Bi 
ropsyio KoOy nomenanocb 100 r yusTHAOyTHAXNOpcHnaHa (Tr. Kun. | 
182°/744 mm; d?° 0,8985; n° 1,4410), 500 ma OesBoquoro adupa u HecKo. 
Kaleb DeHompranenna. CoqepxKumoe KoNOH OXxsaxKaloch fo —5°. V3 
M€IbHOH BOPOHKH Mp CHJIbHOM pa3MelIMBaHH peakI{MOHHOM cMecH BBO, 
1 4 BOAHbIM pacTBOp e_KOorO HaTpa JO NoOABeHUA ycrolunBoro c1a60-poso 
okpalMBaHiA. Temnepatypa peaKkuHoHHoii cmecw He mpeBolitiaa + 2°. 
ACPKUMOE KOJODI paskeNANOCh NPM TMOMOMI AeMMTeMbHOL BOpOHKU Ha 
cox (spupubili H BouDIi). Bogupili cnol npomplpanca HecKoObKUMH Noput 
cepHoro supa no 70—100 Ma. Spapuptit cnoli u supuple BEITMKKU OOBEL 
JIMCb HW CYMIMJIMCb Ha MoTawemM B TeyeHHe 25—30 muH. Ilocne orronKH 3 
M MocdeqyIoulero (pakUMOHMpOBaHHA B BaKYYyMe BbIeNAMOch 68 r BeMecT! 
CENYIOMMMMH KOHCTaHTamMu: T. Kun. 190°/744 mM; ne 14390; dx 0, 
Hatiqeno MR 48,89; perancneno qua CsHasiO MR 49,37. 


, Hatizeno %: C 60,06; 60,20; H 12:6 42,40; Si 417,45: 17,43 
CgHeSiO. Briwucneno %: C 60,00; H 12,50; SHG ae) 


(pmysenHoe coequHeHHe ABAANOCh AMoTHIOyTHATHApoKcucHnaHom. J[ustus- 
/THJITUAPOKCHCHIaH — OeCUBeTHAA, MaJONOABHXKHAA MKUAKOCTb C MPHATHBIM 
i MapHbIM 3anaxom. PacTBopHM B 3pupe, alleTOHe, XMOPUpOpaHHbIxX yrwleBo- 


ppowax, MOUTH HE PaCTBOPHM B Boje. 


opnyro Ko6y mMoMentatocb 100 r quasTHAMponnaxnopcunana (T. Kun. 166°; 


© 0,8905; 129 11,4352), 500 Mu GesBoqHoro Supa HM HECKOMbKO Kaleb Peuou- 


WraneuHa. CojlepxKuMoe KOJIObI OxaxKjasocb Jo — 5°. 3 kanebHoll BOPOHKH 
))H CHJIbHOM Pa3MeLUHBaHHH peaKUMOHHOH CMecH BBOANICA | XH BOAHBIH pacTBOp 
(KOO HaTpa JO NOABJICHHA yCTOHYHBOrO C1a60-po30BOro OKpaluMBaHHA. Temme- 
ITypa peakUHOHHOH CMecH He MpeBbiasta + 2°. Cosepoxxumoe Kop pasyessa- 
$)Cb IPH NOMOMIM AesHTebHOH BOPOHKH Ha [Ba COs (S*UpHbI H BOAHDIH). BoA- 
IM CIOH MPOMbIBaJICA HECKOJIbKHMHU NOPUMAMH CepHoro adupa no 7O—100 ma. 
Opupupili col uM S*upHble BHITAKKH OOBEAHHAJIMCh HW CYLIMJIMCh Ha NOTALIOM 
TeyeHve 25—30 mun. Ilocae oTroHKH 9pupa HM Nocseyioulero dbpakWHOHHUpo- 
AHHA B BaKyYyMe BbiesAIOCcb 66 Lr BeleCTBa CO CJIeQyIOWLMMH KOHCTAaHTaMH: 
} Kum. 171—172°/747. um; 129 1,4365; a 0,8598. Haligeno MR 44,46; Bpr- 
lacneno ya C;H,SiO MR 44,71. 


Hatmeno % 2 C57,64; 57,40; H 12,29; 12536; Si 18:72; 19,00 
C,H;,SiO. Brraucaeno %: C 97,53; IgM Psy Si 1917 


Ilomyuennoe coequneHHe ABAANOCh YMSTHINpoNMITHApoKcucnanom. JI[u- 

PMJINpPONMJITuApOKcHcHNaH — OeclBeTHAA, MAJIONOABHKHAA KUAKOCTH C MPHsAT- 

IbIM KaMdapHbIM 3amaxoM. PacTBOpHM B 3pupe, alleTOHe, XJOPHPOBaHHbIxX 

iTeBOOposax, MOUTH He PaCTBOPMM B Boje. 

B4.CuutTe3 Tonyunen-2,460uc-KapOoaMuHTPHITH I- 
Uj aua. 


CH; : se 
“NCO “ \NHCOOSi (CsH 

| | ~~ +2HOSi (C2Hs)s—>| | pase 
Na SVL 

NCO NHCOOSi (C2Hs)s 


Pecp 43,5 r (0,25 moma) Meraronyunerqunsonmanata c T. ma. 21°; dy 1,2385; 
> 1,5663 u 132 r (1,0 moub) TpusTHcHAaHONa CT. KuT. 80 (30 mm); 3) 1,4320; 
 coyep»kanvem OH-rpynn 12,8% nomemasacb B KpyriogqonHylo KosOy, cHa0- 
KeHHYIO XOJOMIbHUKOM, HMeIOULMM Ha KOHUe XJIOPKaJIbuveBylo TpyOKy. Co- 
(epkumMoe KONObI HarpeBayloch Ha MapadHnoBoH Oane B TeyYeHHe yaca pH 
‘emmepatype 80—85°, nocue vero KONOa C peaKUHOHHOH CMeCbIO Oplla OCTaB- 
feHa Ha Houb. Ha cueqyromuit MeHb peaKUHOHHAaA CMECb MepeHOCHach Ha PUT 
{ MHOPOKPaTHO IIPOMbIBaJIaCb GeHSHHOM, a 3aTeM MOCNE CYIUKM Ha BOSyXxe Te- 
eKPHCTAIM30BbIBAIaCb u3 ropsuero Tomyora. Ilonyuen OesbIH + MOpOLOK 
<7. mi. 152—153°. Halizen mon. Bec. 458,4; Bpraucuen 438. 


Haiimeno %: C 57,64; 57,46; H 8,68; 8,44; Si 12,70; 12,38; N 6,39; 6,48 
CoiH33N2SizO4. Brrancsieno %: C Hees Hi 3,075 Sin 12,78: N 6,39 

| 5. Cuute3 Tonmyunen-2,4-6uc-KapOoaMuHAUSTH I 
TponuaAcHAanHa. 


CH (Hs 
! /\NCO NHCOOSi (CHs)2 C 
[NCO 4 2HOSi (CoHis)e CsHy > | | nee 
| A XZ 

‘co NHCOOSi (C2Hs)2 CsHz 


Cmecb 43,5 r (0,25 Mowia) MeTaTOJyHJeHANu30WMaHata C T. TI. DOs si ol eo Rrelap 


fy 1,5663 u 73 r (0,5 MOJIA) AUSTHAMNPONMITHApOKcucHsana C T. KM. 171— 


172°/747 mm; np 1,4365; d® 0,8598 c cogepxannem OH-rpynn 11,7% 
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| 
NOMellalacb B KPyrIOAOHHy10 KOIOy, CHaOKeHHY!O XOJOJHJIbHMKOM, C X 
KaJIbIMeBOH TpyOKOM Ha KOHIe. 

Coyep2kliMoe KOJIObI HarpeBasiocb Ha TapadHHOBOH Oane B TeyYeHHe aca} 
Temnepatype 80-+85°, mocue vero Kom6a C peaKI[MOHHOH CMeCbIO eae 
Hou. Ha cregqyromul eHb peaKUMOHHaA CMeCb TepeHOCHIach Ha @UJIb 
MHOTOKPaTHO IIPOMBIBaJlaCb O€H3HHOM (BHaYase HeOOJIbIUHMH MOPUHAMH 
3HHa), a 3aTeM MOCse CyIIKH Ha BOSyxXe MePpeKPUCTAIM30BbIBaIaCb U3 TP! 
uero Tomyoma. Tlomyyen Geuprit nopomox c T. ma. 140—141°. Haligen moa. 
449 8; ppruncien 466. 

Hafineno %: C 58,97; 58,95; H 9,08; 9,42; N 6,2; 6,3; Si 12,02; : 
CosHagNeSieOs. BoruucneHo %: C 59,22; ele Ot N 6,00; Si AZ On 


6.CuutTe3 ToNyuneuH-2,4-6uc-KapOOaMHHAUST 
OyTHACHAaHA. 


CHe CH, 
( \NCO / \NHCOOSi (CsHs)2 Ca 
| |) + 2HOSi (CoHs)eCaHy > |_| (CoHs)a CoH 
NY, Ly 

Nco NHCOOSi (CoHs)2CaHo 


Cmecb 43,5 r (0,25 Moms) MeTaTOJyHJIeHquH30NMaHaTa CT. ns. 21°; d; 12 
ny 1,5663 u 80r (0,5 mona) jusTHOyrudirHqpoKcucumana c T. # 
190°/744 mm; nS 1,4390; d7° 0,8608, c cozepxanuem OH-rpynn 10,6% nie 
malach B KpyrIOJOHHy!0 KOJOy, CHaO*KeHHY!IO XOJIOMHAbHHKOM, HMEIOI 
Ha KOHUe XJIOpKaJIbuueBylo TpyOKy. 

Coylep2kuMoe KOJIObI HarpeBaslOcb Ha NapadHHOBOH Oane B TeyeHHe aca 
Temnepatype 80—85°, nocuie vero Ko6a C peaKUMOHHOH CMeCbIO OCTABI 
Ha HOUb. Ha cueqyroulul WeHb peaKUMOHHaA CMeCb NepeHocuiach Ha ~pus 
H MHOFOKpaTHO IIPOMbIBaaCb O€H3HHOM (BHavaJe HeOOJbINMMH ero MOpIHAl 
a 3aTeM, TOCIe CyWIKH Ha BOSyxe, MepeKpHCTaIIH3O0BbIBaaCb HW3 ropa 
Tomyoua. Ilomyyen Sesh MopomoK c T. na. 104—106°. Haliqen mou. sec. « 
BbIuHCeH 494 


Hatineno %: C 60,66; 60,52; H 9,42; 9,47; N 6,05; 6,13: Si 1452 


CosHagNoSieOg. BursucsteHo %: C 60,72; lal 8) ole N 0,66; Si 1458 
Bcecolo3Hblli 3uIeKTPOTeEXHHYCCKHM MHCTHTYT Tloctynuso 
um. B. VW. Jlenuua 13 IX 1956 
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XHMHf 


Axaxemuk A. A. BAJIAHJIMH u E. HW. KJIABYHOBCKHM 
‘CTEPEOXHMHH KATAJIMTHYECKH AKTHBHBIX KOMIMJIEKCOB 


Kak 6biio noxa3ano panee (1), np Katanutiyeckolt rHuyporenusanun 2,3- 
}-uqpo-(2, Siew Jahn w0..0.,) 0). (7, 6h tb" 6”)-TpHOeH300n HK I0-(2,2,2)- 
tayuen-5,7-quoua-1’,4’ (1), aBasiomerocs IIPOH3BOAHbIM TPHITHUeHA, B IpH- 
CTBUH CKCJI€THOPO HUKeJeBOrO KaTaIH3aTOpa pH aTMOc(epHOM jaBJeHHH 
pewe AMoKcaHa pH 45° norsomaerca TpH MOA BOJOPpOa HW OOpasyetcs co- 
seTCTBYIOWNM TeKCarHApoapomatuyeckult Anon: 1’, 2, 3, 43 5— 6’-reKca- 
qpo-(2, OL, Olalo,0° 5.0) (0, O57, 6")-TpHOeH306nHKI0-(2,2,2)-oKTaueH- 
-quou-1’,4’ (II). Kunernueckaa KPHBad NOPIOMeHHA BOAOPO]a IPH 9TOM TIpo- 
*C€ HCNBITLIBACT PE3KHH NepevIOM MOCMe NOPMOWLEHHA OAHOTO MONA BOMOpoAa 
1,07) IIpeBpalenua), aro yKa3bIBaeT Ha H30upaTeJIbHbIM XapakTep THApPUpo- 
IMA. ONHAKO SKCHEPHMeHTaIbHO elle He OBIJIO BBIACHEHO, yepes KakHe CTa- 
A MpOHCXOAUT peaKkIlMA, TaK KaK MOXKHO IIpecTaBuTb ce6e ABa MyTH WpoTe- 
WHA peaKkHH: 10 cxeme A usu B. 4 


(e) 
; fe} (i) Be 
, vy ees 
OH Z 
O 


ae aN oe 


‘CorsiacHo MyJIbTHMIeTHOH TeopuH (2), IPH MoceqOBaTeNbHBIX peakKUHAX Ha 
KeNe€BOM KaTaJIM3aTOpe CHayaa JOJWKHA THAPHPOBATLCA OePMHOBAA CBA3b 
(Mlb IOTOM KapOOHHJIbHaA CBA3b, TAK KaK BbICOTa 9HEpreTHYeCcKOro Oapbepa 
iKuUHH (—E) nepBpol u3 Hux (—E = 2,9 kxKam) HwxKe, 4eM BTOpoli (—E = 
10,1 Kkan). 
B coorpercTBHu C STHMH TeOpeTHYeCKHMH Ipe\CTaBJIeHHAMH, MOKpemlen- 
MH MHOPOUHCJICHHBIMH SKCIECPHMeHTAJIbHbIMH JAHHbIMH (*), CaleqyeT OmKUaTH, 
) B coequHennn (I) ruyqporeHH3aluH MOABeprHeTcA CHatasa JBOMHAA CBA3b 
=C c o6pa30BaHHeM COOTBeTCTBYIONero TeKCarHypoapoMaTuyecKkoro AUKe- 
ta (III), a 3aTem 6ygzyT ruqpupoBaTEcaA ABe KeTorpynn C ~~ O, yro u mpuBeseT 
‘ekCaruyqpoapomatuyeckomy yuouy (11). 
Jia BbISCHeHHA MeXaHH3Ma peakUMH HaMH Oblla NpoBeyeHa ruyporenusa- 
a coeyquHenua (1), momyyenuoro no (4); T. mam. 207° (pa3at.) 

Hatigeno %: C 83,90; 84,01; H 4,95; 4,94 
CooH1402. Bpruncneno %: C 83,91; H 4,89 
Tygporenv3auna mpopogqusach B TepMOCTaTHPOBaHHOH yTKe (TepMmoctaT 
-17) npu 45° uw aTMocdepHoM JaBJIeHHH Haj CKeJIETHBIM HHKeJICBbIM KaTaJH- 
opom (0,35 r) B cpege cBexKeneperHaHHoro AHOKCaHa (OTCYTCTBHE MepeKucelt). 
TOJMKa SKCIEPHMeHTAa H MPHroTOBJeHHe KaTaM3aTOpa ONHCaHb! B padote (1). 
Tlocne normomjeHua OHOrO MOA BOAOpOfa, ITO B MapavJIebHOM OIIbITe 
)TBETCTBOBANIO NeperHOy Ha KHHeETHYeCKOH KPHBOH B KOOPAMHaTaX: CKOPOCTb 
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(mn He u.7.q. B MMH.) —TrayOuHa peakunu B % (CM. CTpeIKy Ha PHC 
NpOAYKT OTHIbTPOBbIBAJICA OT KaTANM3aTOpa WH NepeKPHCTAaJIM3ZOBbIBAIIC 
cmecH WuoKcana W Tomyona (1:1). Mccneqosanve moKa3a0, YTO NOs 
HO€ BeLeCTBO MpescTaBsneT coGon npogykT III, — 1’, 2’, 3’, 4’, 5, EN 
(2, 3; 5°, 6) (5, 6; 5’, 6”) (7, 8; 5”, 6”)-rpu6exs06nunKN0-(2,2,2)-onme 
5, 7-mmou-1',4’—coequnenue, He ONMCaHHOe B IMTepaType. B uMcTom Buje 
mpeyctapaser coOoli »KeITOBaTble KpHCTaIbl Cc T. Mu. 182—3° (pa 


Hafineno %: C 83,10; 82,90; H 5,47; 5,53 ~ 
CopHygOg. BpruncuieHo %: C 83,33; H 9,59 


IIpogyxt III] ne yaBan peakuwH Ha XMHOMAHYIO CTpykKTypy (CxO 
coequHenve (1) O6HapyxHBasO OKpammMBaHHe mpH Aelctaun KJ +J2 + 
He laBall peaKUMH Ha Od 

mat, G1 mun HOBY!O CBA3b, He OOpa30BbIBadl 
HHJIypeTaHa HW He pearuHpoBas C 
JICHHOBBIM aHruypuyom. IIpu pea 
c 2,4-(HHATpopenHJIrHApa3sHHOM 


3 WaeT XOPOWO KpHCTasIMSytOny 
u3 CMeCH S3TAHOJ—xa0podopmM (1 
MOHO - 2,4 - AHHuTpodeHHIrHAp 
2 Ct, tt (oot 
S1,, 


Hatizeno %:N 12,28; || 
CopHooN4O5. Baruucneno %: N 11,69 

M3 muTepaTypbl H3BeCTHbI CJ 
o6pa30BaHHA MOHOeHH ITH Apas 
0 50 100% 1,4-QMKeTOHOB (°). 

TlomyueHuble JaHHble NOATBep 

ek 1OT IIpeBUCHHE MYJIbTHIIeTHON | 

puu, YTO rusporenusalua coequHenua I mpoTekaeT 10 HanpaBseHuio A U3 

2KCHHOH BbllUe CxXeMbI. BMecte Cc TeM, HaMJeCHHble PC3yJIbTAaTHI CLYKAaT ele OJ] 

IIPHMepOM WIMPOKO OMpaBAaBUIeHCA Ha OMbITe MOCMeOBATeJIbHOCTH THAPOr 

43a CBaAseH Ip KaTamM3e Hal HUKeJeBbIM KaTaJIM3aTOPOM, BbIBeeHHOD, 
MYJIbTHNeTHOH Teopun (2,3). . 

MyabTungjeTHad TeOpHA MOSBONACT MOCTPOHTb CTepeOXHMUYeCKHEe MO 
AKTHBHbIX KOMINI€KCOB PaCCMOTPeCHHbIX BbIIe peakUHit. 

CoracHo 9TOH Teopuu, BCeqCTBHe Masloro pafluyca JeHcTBHA Base 
XMMHYeCCKHX CHI MOJICKYJIbI COMPHKacalorcaA C KaTaJIM3aTOPOM CBOHMH Pp 
PYIOWLMMH aTOMaMH, UTO HM OMpefeAeT OPHeHTAalMio MONeKyJI Ip KaTam 
Mcxoya H3 STOO, HHxKe H300PaxKeHb! B MaciuTaOe MOJeM THAPOrenusalluHn 
JHMUHBIX MpPOHSBOAHbIX TpunTuueHa. Moyeky.1bl OOaaroT C10%XHOH KOH 
pallveH: WeCTHYICHHbIe KObuUa, MPMMbIKalollve K WeHTPaJIbHOH OUWUK 
CKOM CHCTeMe pacnouoxKeHbI NOW yruom 120° ”pyr K Apyry, 4TO B Mane 
pasHTcA cueqyioulumM oOpa3om: 


TlosTomy MOJIeKyJIa HE MOXKeT IeHKOM PaCHOJORKUTECA Ha WOCKOL MOB’ 
HocTH. Ha Mogeax puc. 2 MoueKyJbI MPOM3BOAHBIX TPHNTHUEHAa OpHeHTHPok 
K MOBE€PXHOCTH KaTaJIM3aTOpa COrlaCHO YKa3aHHbIM BbIILe TPeOOBAHHAM M 
THMWETHOM TEOPHH. 3feCb MOJeb A COOTBETCTBYET FHAPOrenusaluHN TpuNTH 
TMAPOXHHOHA, O KOTOPOM WWIa pedb B padore (*). B ocHope sto mogenu J 
C€KCTETHBIM M€XaHH3M rHAporenv3aunn. Ha puc. 2 6 u306paxena Mose/b 
Aporenusauun coejquHenua (III), npuyem Mogenb sToli AyOneTHOM pea 
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peTPOCHA B COrmacHH C MOJembIO, paccmoTpeHHoit panee (°). Cymjecrsopanue 
akunH II-III u COOTBETCTBYIOuleH eH MOfemH puc. 2 c YeOOXOJUMOCTHIO 
jeayeT 43 Toro, 4TO npoucxoyuT peak- 
i | —> III, uanugue KOTOpOH  jOKa- 
410 B HACTOAUIeEM COOOMeHHH HM peakuHa 
i> 11 , naOmogasmaaca B padore (4). 

Ha puc. 2 6 nocrpoena mogenb ruyporenu- 
HM. coeyqunenHa I. Sra moyenb coorser- 
ByeT peOepHomy pacnojoxKenuo wecTH- 
)SHHOrO KOJIbIla Ha NMOBEPXHOCTH KaTaJH- 
opa (*). Hs puc. 2 Buguo, uro B cayuanx 
7 6 Monekya He ymemlaerca Ha m0CKO- 
4 BBUy MpOCTpanCTBeHHbIX 3aTPyHeHHii A 
MPHpOBaHHe JOJWKHO MpPOHCXOANTb Ha BBI- 
max KaTaiu3aTopa, Tora Kak B Culyyae 6 
MPMpOBaHHe MOXKeT MpoTeKaTb MH Ha MWIO0C- 
\{ MOBePXHOCTH KaTamMs3aTopa. 

)}B cayyae rugqporennsayuu tTpuntuyex- 
HOHA, OMMCaHHOH B CTaTbe (1), 3HadHTeWIb- 


y p 
ob lim 


@ Me@xKaTOMHOe paccTosHHe O—O B XHHOHE 
BOpuT O TOM, 4TO ruyApHpoBaHHe Mpo- |Puc. 2 

MMTCH HE MOJICEKYJIAPHBIM BOJOpOOM, a 

OMaMH llocvieqHero, B cormacHH c TpeOoBaHHem Teopun (°). Ilo-Buqumomy, 
WporeHu3aluA mpoTekaeT uepes NOyrH{pupoBanHyio dopmy, KoTopas 
HKpelAeTCH K HHKeJIO TOMbKO Yepe3s OMHH KHCIOPOA, TaK %*e Kak TIPU 
MIpOreHusalun KeTOHOB (7). PayuKaJIOM COOTBETCTBYIONLUM MOJLyYrHApUpoBaH- 
Hi copMe, B HAaCTOAIeM Cmy¥ae ABJIACTCA MOJYXHHTUAPOH CTpoeHHA: 


O 


| 


NN 
\ 


VispectHo, 4TO B OMpeseseHHbIX YCJIOBHAX MOJOOHbIC PawWKaNbl BeCbMa 
TOMYHBbI: HX PaCTBOPbI OObIMHO HHTEHCHBHO OKPallleHbl. 

OyHako IPH TuAPHpOBaHHH TPHNTHUeHXHHOHA XKeJITbI pacTBop HOCHEA- 
TO NOCTeHeHHO OOe€CUBEUMBAaJICA, YUTO TOBOPHT O TOM, YTO eCJIM TAaKOW pafsukall 
ipasyeTcaA, TO OH He JecopOupyerca B pacTBOp, a MpeTepleBaeT 3ecb Ae ae 
XBEPXHOCTH KaTaJIM3aTopa lauibHekiuue xuMiHyecKHe IIpeBpalleHHsA. OJTY 
‘HHBIC PC3YJIbTATbI BaxKHb!I AVIA NOHHMaAHHA Iipupojpl KaTaJIMTHUCCKH AKTHBHBIX 
*HTDOB. 

Se cick opraunueckoll XHMHH ppg 
yum. H. JI. Seauucxoro 2 
Akajemun Hayk CCCP 

UMTHPOBAHHAA JIMTEPATYPA 


P2 A. A. Banaugun, E. VM. Kaa6yuosckuh, JAH, 110, M4 aor 
A. A. Banmauguun, Coops. Bonp. xHM. KHHeT., KaTaJIH3a H peak. CIOCOOH., 
me AH CCCP, 1955, crp. 461. @A. A. BanwauaAun, A. A. A 
x; 26, 1146 (1956). *P.D. Bartlett, M. I. Ryan, SoG. Co en, ee: 
vem. Soc., 64, 2649 (1942); 72, 103 (1950). 5. Mafiep, Ananusa eee 1982); 
Henn, 1935, crp. 447. §® A. A. Ban au Qu, XKOX, 15, 608, 619, eed ( : 
mA. baaaupun, JAH, 97, 449 (1954). 
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Jloxnann Akaflemun Hayk cccP 
1957. Tom 113, Ne 3 


A. ®. BEXJIM 


OB YCJIOBHAX MPHCOEXMHEHHA APOMATHYUECK UX 
AMMHOB K AKPHJIOHHTPHJIY © 


(ITpedcmaeaeno axademuxom H. H. Hasapossim 26 XI 1956) 


Vispectuo, 470 IpucoequHeHHe apoMaTHYeCKHX AMMHOB K aKPHJOHUTPH 
MOKET ObITh OCYH[CCTBICHO B IPHCyTCTBMM KHCJIbIX KaTAaJIM3aTOPOB (yKcye 
KUCJIOTHI, ee COeH C AMHHAMM, YKCYCHOTO aHrHypHufla, ComeH HeEOprannyec 
KUCJIOT C APOMATHYeCKHMH M alMcbaTHuecKMMH aMHHaMH (7 *)). 

Ipu KHNA@YeHHM apOMaTHUeCKHX AMHHOB C aKPHJIOHHTPHJIOM Oe3 KaTasy 
TOpa MpwcoeAqMHeHHe He HAeT, U3 PeaKIMOHHOM CMeCH BbIJeIAIOTCH HeH3 
-HeHHbIe BemlecTBa (°). 

Uccneqya STy peakIMio MbI bITaIHcb NOWyIHTb P-PeHHaMHHONpONMOH 
PJ HarpeBaHHeM KOMNOHEHTOB B 3aladHHO TpyOKe npu 165—170°, of 


Ta6auna 
6-A puJlaMHHOM pOnHOHUTpHIBI x—¢ \—NH--CH;—CH2—CN 


DT, Bpixog, 
x T. kun., °C/P mm 2 McrouHHk 
Cc % 
HaligeHo | BBINHC. 


H 499—200/35—37 49—50 | 19 (2) as mi 
GH 204—206/32 104 25 (°, 8) cs Bi 
Cl 199—200/7—8 ee ee (2, 10) ae + 
OCH; 225 /22 74,5—75) 62,4 thee | aden 
OCH, 219—223/24 62 69,5 | (23, 19) 4 


IpOsyKTa MpHcoeAHHeEHUA NOJYYHTb He yJalOCb — HW3 CMECH BbIeJICHbI HCX 
Hble KOMIOHeHTHI. [[puMeHAA BMeCTO OCHOBaHHA apOMaTHYeCKOTO aMHHa 
XJIOpruypaT Mp KHMNAYeHHM C AKPHJIHHTPHJIOM, MbI NOATBEPAMIIM OTpUuUaTes 
Hble pesyibTaTH! [[umMepmMana-Kpaura u gp. (°). 

OyHako HaMM OblwlIO HaliqeHo, YTO HarpeBaHve yKa3aHHbIX KOMMOHEH4 
B-BOJHOH Cpeyle MpHBOAMT K OOpas0BaHHio 6-eHHJAMMHONPONHOHUTpHa | 
Mbl ycTaHOBHJIM TaKXKe, YTO XJIOPHCTHIH AMMOHHH He OKABSbIBAeT KATAJIHTHUeCKE 
BIMAHHA pH KWNAYCHHH aHHJIWHa C AKPHJIOHHTPHJIOM B OesBOAHOH cpe; 
B lpucytcTBuu Bogbl NHaCl katanusupyer sty peakuuio wu 6~beHHumamMuHON 
MNHOHHTpHJI NOWyuaeTcA C BbIXOJOM OKOMO 60%. 

IIpHpeqennpble WaHHble NO3BOJIMIA MpeANONOXKXATb, YTO HEOOXOAHMBIM YC 
BHeM B peaKIUHH MpHCOeAMHeHHA apOMaTHYeCKHX AMHHOB K aKPHJIOHUTPH 
ABIACTCA HaJIMUMe MpOTOHA B peaKUHOHHOH cmecn. Tlostomy MbI C4uHTaJIM Bi 
MOXKHBIM NPOBOJMTb MpHCoeqMHeHMe apOMATHYeCKOrO aMHHAa K AKPHJIOHUTPH 
6e3 WoOaBJIeHHA KHCJIbIX KaTaIH3aTOPOB B BOJe, KOTOPad, CaMa ABJIAACh HC 
HOH cpefol, COep2xHT MpOTOHE!. 

I]popeyeHuble HAMM 9KCNEPHMeHTHI NOJHOCTHIO NOATBEPAMIM STO Mpesnos 
*KeHHe. OKasal0cb, YTO JelCTBHTEIbHO APOMATHYeCKHe AMHHbI IPUCoeUHAIOI 
K aKPHJIOHHTpHsly pu HarpeBanuu B Bose. Mbi NpOBewH OMBITHI C NATHIO apor 
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feCKHMH aMHHaMu (aHHJHH, N-TONYHANH, M-XJOPaHHJHH, n-aHi3h]HH, 
)CHETH HH) B OMHMHAKOBBIX YCJIOBHAX H BO BCeX CJIWUaAX NOJIYUYNJIH COOTBeT- 


)yioulve $-apwiamMHonponvoHuTpuab (Tabn. 1). 


1 2 


Bpixoq $-apHsaMMHONpPONHOHUTpPHOB, M0-BUAMMOMY, 3aBHCHT OT pacTBopH- 
PTH HCXOAHBIX AMHHOB B BOJe. Mb mpesnonaraem, YTO MexaHH3M peak 
}TOKT B OOpasoBaHH NpOMexKYTOYHOTO HOHAa KapOOHUs, KOTOPbIii CaM MOxKeT 
(h aKHJIMpyioulMM arentom (°). 

Cnoco6 nosyyeHns 8-apusaMHHOMpONMOHUTPHIOB WHaHSTHAMpOBaHHeM apo- 
(HY€CKHX AMHHOB B BOAHOM Cpeyle MOXKeT HMeTh [pakTuyecKoe 3HaueHHe Hi 
daeT JlerKO JOCTYNHBIM STOT Klacc coequHeHHii. 


IKCNeCPHMeCHTaANbBHAA Biesh (GA ie) 


Wpucoequnenuve apomMaTH¥YeCKHX AMUHOB K aKDuE- 
MHHTPUHAY B BORE 6€3 KaTaNH3aTOPaA. ApomaTuyecknit 
au (0,05 Mou.) HarpeBanca c akpHaonuTpuiom (0,1 mos.) B Boge (5 mua) 
4 kuMeHHH 11,5 vac. PeaklMOHHad CMeCb H3BeKaaCcb 6eH300M. Bbex30ub- 
}H PacTBOP IIPOMbIBaJICH BOOK, CyuMIcA NoTawoM. Tloce oTroHa seTy4yux 
DAYKTOB OCTaTOK pa3roHAJICA B BaKyyMe. 

I]pumenssucb crexyoulve apoMaTHuecKHe aMHHbI: aHHJIHH, N-TOMyHAUH, N- 
PPaHHJIMH, N-aHW3HAHH, N-deneTHAMH. PesyibTaTbI OMbITOB MpPHBeeHBI 


PBsauMofeuHcTBHe AHHAHHA C AKPHAOHUTPHAOM B 
ISBORQHOK cpee. a. Anumny 9,3 r (0,10 mon.) uw akpunonutpua 6,0 F 
‘11 Mou.) HarpeBaiHcb B 3anadHHOH TpyOKe 8,5 uac. mpu 165—170°. Tlocue 
STOHKH CMeCH MO yyeHbI Ceqyrome Ppakunu: 1) 5,0 rer. Kun. 76° (akpuso- 
rpun), 2) 8,5 rer. kun. 122° npn 90 mM (anuauH), 3)0,4rcr. kun. go 115° 
(4 3 MM, XKeJITOBATOe MAaCsO MeperOHAJIOCh C PasJIOMRKeHHEM, COMECPKUT AHHH. 
JYeHHOe MaCJIO He yJalOCb 3aKPHCTAaJJIM30BaTb. 

6. Annauu 4,7 (0,05 m), akpHaonutpHa 2,8 r (0,05 M) u xmOpucTHIH aMMOHHE 
-r (0,026 mM) narpeBanucb mpu KumeHun 7,5 yac. Ilocne o6nl4HO O6paboTKH 
AKUHOHHOH CMeCH H OTTOHA JIeTYYHX MpOAyKTOB H3 OCTaTKa, (pakUHOHH- 
3aHHeM B BaKyyMe IOJyyeH TOMbKO aH (3,2 r) T. Kun. 73° mpH 3—4 mM. 
B3z3auMogeHcTBHe AHHNHHA C AKPHAOHHTPHIOM B 
MHOH cpege BuopucytcTtBuH NHA,Cl. B onpire, ananorn4aHom 
a3aHHOMY B IlyHKTe «6», HO IIpOBeJeCHHOM B IIpHCyTCTBHH Bop! (5 Mu), BbIAe- 
4bl H3 OCTaTKa OcsIe€ OTTOHKH JIErKOMeTYYHX MpORyKTOB Be pakuHu: 
),9 r, T. kun. Jo 100° npu 7 Mm — annauu; 2) 4,3 r, 58,9% Teopuu, T. KH. 
3—175° npu 7 mM, T. ma. 49° (H3 cnupta) — B-peHusamMHHOMponHoOHUTpHI. 


’ WMucruryT ManapHu, MeHUMHCKOH Ilocrynuso 
Wapa3HTOJOTHH HW TeJIbMHHTOJIOTHH 26 XI 1956 


HWHMTHPOBAHHASA JIMATEPATYPA 


[1 A. ©. Bexau, DKOX, 19, 1553 (1949). 2 A. TI. Tepeutpbes, A.H. Koct, 
Mo ramos, SKOX, 18, 82 (1948). *J. T. Braunholtz, F.G Mann, J. 
im. Soc., 1952, 3046. *R. C. Cookson, F.G. Mann, J. Chem. Soc., 1949, 67. 
|. C. Elderfield etal., J. Am. Chem. Soc., 68, 1262 (1946). ° J. Cymerman- 
aig et al., J. Chem. Soc., 1955, 3628. 7A. ®. Bexanu, )KOX,3 (1957). 8 JI. X. 
ectep, 9. 92u9ab, Opranuyeckne peaxnun, 7, 1956, crp. 146. °® F.G. Mann, 
Tr. Braunholtz, Chem. Ind., 1066 (1951); Chem. Abstr., 46, 8028 (1952). WO Tee 
Mier, J. Cymerman, W.S. Sheldon, J. Chem. Soc., 1951, 3311. 11 A. @. 
Ix mu, )KOX, 21, 86 (1951). 
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Jloxnagu Axanemuu nayk CCCP 
1957. Tom 113, Ne 3 


E. A. BAOBLLOBA u C. B. 3ABrOPOAHHK 


AJIKAUJIMPOBAHHE APOMATHYECKHX COEAMHEHHH 
JIMEHOBbIMH YIJIEBOAOPOJAMH 


AJIKEHHJIMPOBAHHE AHM30J1IA MAMEPHWJIEHOM 
(IIpedcmaeaneno axademuxom A. B. Tonwueerim 15 XI 1956) 


AnkvsaMpoBaHwe apomaTwyeckoro Apa AMeHOBbIMH yTvleBOAOpoOamh 
O6acTh MaylO H3y4eCHHaA, HeCMOTpA Ha JOCTYMHOCTb UCXOJHbIX Belles 
B 6ombuIMHCTBe UMeIONIMXCA paOOT HW MaTeHTOB ONHCaHO aJIKHJIMpOBaHHe Jy 
Huviom (1). TombKO B OAHOM M3 aMe€pHKaHCKHX NaTeHTOB (7) coo6mlaeTca Of 
leHcalluu WunepHsena Cc ToyOOM B MpucyTcTBuH BF,-H,PO4. Ynommnag 
TaKxKe O IPHMeHeHHM MMNMepuiena B cuHTese 4,7,8-TpuMeTHJI-2-9THI-5-OKCH 
mMaHa (°). i vat 

Hamu mpequpuusTo cHcTeMaTHueckoe HCCHeJOBaHHe PeakUMM aKUUp 
HUS| apOMATHYecKOrO Apa MHMepHeHOM—NOOOUHbIM MpOAYKTOM MpOHusBoK 
CHHTeTHYeCKOrO Kayy¥yKa 0 MeTogy JleGeqena — VIA BbINCHEHUA PeakUMOHt 
cnocoOHocTH munepuseHa Kak JByxdyHKUMOHaIbHOrO CoequHeHHA. Tak 
NMMepHieH COMepRUT Be OMHAKOBHIe CPYHKUMOHAbHbIe TPyNNbl, OH MO 


pearvpoOBaTb C apOMATHYCCKHM COeMHEHHEM COracHoO OOmleH cxeme (*): 


ArH 


4 3 2 ! 
CH,CH= CH— CH=CH, CH,CH— CH=CH—CH, ' 


| 
2 Ar (Vv) 
Be we, 


CH,CH — CH —CH,CH, | 
we a 


Ar Ar (VID 


Iipuyem Goslee BePOATHLIM MpelcTaBrAeTcs TeyeHHe peakiuH Mo craquam. } 
MIpOAyKTa, COfepxKalero FBOMHY!IO CBA3b, TEOPeTHUCCKH BO3MOXKHO 6 H30Meff 


CH3CH = CH —CH (Ar) CHs (I) CH,CH,CH (Ar) CH = CH, (IV) 
CH3sCH = CH — CHe.CHeAr (II) CH3CH,CH = CH — CH,Ar (VI) 
CH3CH (Ar) CHgCH = CHg (III) 


Kak BHHO, TpOAYKTbI TIpHCOeAMHeEHHA OHOM MOUIeKyJIbI apoMaTHUeC 
COeCMHHEHHA K TuMepHmeHy B NomoKeHHH 1,2 (I) u 1,4 (V) umMetoT OfHO HU TO 
crpoenne. Kak QHeHOBDIT yrvieBoQOpox, NMNepHeH MPM aNKHMpOBaHHu 
X%KeH JaTb CKOpee MpOyKT MpHcoeqMHeHUA B NOoweHHe 1,4 (V), B coo 
CTBHH C pacmpeyeseHHeM 3JIeKTPOHHOM TMOTHOCTH B MosIeKyse (5). OH 
B siMTepatype (7, °) onucaHbI nposzyKTp! (VI), o6pasoBaHHbIe NyTem mpHco 
HEHHA AapOMaTHYeCKOrO COeAHHEHHA B NOWOKeHHH 1,4, HO BONpeKH TpaBi 
MapkopHikosa ((CHHJIbHBIM payuKas HaXOAUTCA pM NepBuyHOM yrsepom 
aTome). Js 3aMell@HHbIX 6eH30J1a BO3MOXKHA TAKKEe PasMIHaA OPHeHTal 
NeHTCHHJIbHOM TpyNMbl, a Cpe BLICOKOKHMALINX MpOAyYKTOB, HapAAy Cc coe 
HeCHHAMM pala Juapusnentana (VII), moryT 6biTb NOMMMeEHTeHHIGeH3ONBI 
Takum oOpasoM, B pesyJIbTaTe peak MOXKHO ObWwIO OXKUMaTb CMOMKHYIO CM 
BeII[CCTB. 

B jaHHok padore Ha IIpuMepe aHH30a MOKa3aHa BO3MOXKHOCTh aJIKeHy 
pOBaHHA apomMaTHyecKoro Apa MMNepHJeHOM C BbIXOJaMH MeHTeCHHIAHH30 
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-92% Teopun. Anvsou Obi BbIOPaH B KayeCTBE HepBoro OObeKTa HCceAOBa- 
» Kak NpeACTaBHTeb BEIMeCTB, COJEP2XKaUNX JOCTATOUHO NOABHKHbIE BOJO- 
BI, YTOOb! U30eXKATh MPUMeCHEHHA SHEPrHyADIX KaTaJM3aTOpoB HM yYCTpaHUTb 
4M 0Opa3oM, NosMMepusatnio nunepunena. B KayectRe KaTaJfu3aTopoB Obi 
poOopanbl MOveKyJIApHbIe CoequHeHHA (bropucroro 6opa: BFs-O(C3H;)s, 
MisPO., BF, 100% H;PO,, gaa cpapHenua — Kon. H,SO 
Ts, AICl,-H2PO4 (?). Co spcemu stumu KaTaJIW3aTOpaMu Tpouecc aK HM. 
aHHA MOfaBseT NOMMMepHsauMio Nunepuuiena. 


‘ TaoOnmuna 1 


Ankna HpOBaHue aHHsoula NHUNepwJIeHOM 


ie} oa 
es S Ppakuna nNenTesunanu Bpicoxoxunsawue 
Cite ES 30J10B NpOAYyKTbI 
OU o = 
2=S os S = [ea 
Katasu3atop aS a i 2 = z 
mz" Ra Ra 3) a aw Se 
eB oi es & T. Kun., [xo 20 BES 3° 
seta 3 5 3 *Cimm |Z) "Dd Bee [8éle 
sags as Ss Ase Seo” 1S Site 
= 
BE,-O (CoH,)p | 1:4:0,40 [10 9. 45 Mm. [40 a. 00 m. [109—120/5 [25,8] 1.5153 |120—-230/5 |e. 2al59 
To xe 1:3,7:6,02 |3 » 45 » (44 » 00 » [144—116/9 [12/2] 415193 oa Re ie 
> » 1:3,7:0,03 | 9 » 10 » |64 » 30 » |,90—96/2 19,5] 1,5189 1110—138/2 1,89]46,9 
ae 1:3,7:0,06 | 6 » 20 » {46 » 00 » |109—141j7 53,7] 1,5176 |440—185/7 {,80]2,5 
>> 1:3,7:0,40 | 3 » 30 » |104.30m.*** | 89—96'2,5 [25,8] 4.5175 98—221)1,2,5 |0,95|73,2 
» » 1:3,6:0,10 | 4 » 00 » |i9 » 00 » | 94-952 44,3} 41,5180 }120—142 3 BQ sat35,0 
> 1:3,7:0,11 | 3 » 40 » 146 » 00 » | 94—97'2 56,8] 1,5180 /400—180/2 0,65/22,8 
» » 1:3,7:0,20 | 9 » 00 » 42 » 380 » | 87—90/1.5 57,2) 41,5194 |1283—210)1,5 10,57/34,5 
eal y 1:3,7:0,25 | 5 » 20 » 145 » 30 » | $4—100/3 68,8] 1,5176 |1440—200/8 0,74}30,3 
aD: 1.10:0,25 10 » 20 » |47 » 30 » | 99—102'3,5]( 2,4 1,54¢2 [120—215)3,5 14,07/20,0 
» » 1:3,7:0,30 | 9 » 00 » [44 » 00 » 87—90)1,5 |57,5} 1, 5180 |125—21/2 0,53/34 ,7 
Dd 1:2,7:0,40 | 4 » 40 » [48 » GO » [401—110'5 |54,8] 41,5174 145—200)/5—8 |0,70/33,9 
thE 1:3,7.0,60 | 3 » 10 » 148 » GO » | 90—100/2,5/45,4 1,5180 |425—180/2 1,38)/41,3 
100% H,PO, 1:4.0,25 13 » 30 » 86 » 30» | 95—100/2,F|°2,2] 14,5197 110—145,2,5 |0,74] 8,6 
a To xe 4:5:0,25 9 » 00 » 95—105/3,5/88,5} 1,5481 |110—140/3 nO a: 
85% H,PQ, 1:4:0,25 8» G0 » _ 96—108/5 |44,7| 1,5186 a 0,7] 9,5 
96% H»aSO, 13520 20 9 » 00 » _ %5—1(2/2,5)71 3) 41,5179 |120—200 2,5 |0,82/21,7 
BF,-H,PO, 1:4:0,10 8 » 10 » _— 96—100/4 |65,4) 41,5190 }440—165)4 1,28/22,5 
To »*e 1:10:0,10 Be > £0). 3 - 97—100/3 |55,41) 41,5198 }1440—210)3 0,37|16,8 
» >» 1:10:0,25 7» 00 » | 94. 00 m. | 95—105/3,5184,0] 41,5182 180—195/3,5 |0,64/13,9 
AICl2:H,PO, 1:4:0,10 5 » 30 » _ 94—100/2,6165,7] 1,5188 |120—148/2,5 |0,67/27,4 
bE; 1:4:0,10 Ae aos: = 101—110/38 |65,4) 41,5172 |128—187/3 1,(6/26,7 
To »#*e 1:4:0,12 5 » GO » {41 4. 00 m. | 78—90/2 27,8) 41,5120 |103—240)2***#*12  3.169,4 
AICl, 1:4:0,07 Dies 30h > 85—105/3 65,4} 41,5180 |134—190/3 1,00/25,9 


_* KonuuectBo mumepusena Bo Bcex onpitax 6,81 r (0,4 Moz.) 

™ KonuvecTBO BbICOKOKHMAUINX MpOLYKTOB, BKIOUaA OCTATOK pH TeperouKe, B % OT CyMMBI Mosy- 
IX BeilecTB. 

*** Tiocne 10 uac. CTOAHHA HarpeBaHHe 2 4yaca Ha KUNAUIel BOMAHOM Gane. 


20 
=* Vis ppaxuuu 180—2(0° npu 2 MM u np 1,5537 np cTOAHHM BbLIMagatoT KpucTaqib c T. nm. 106— 
(43 cuuMpTa), OTBe4daloljHe NO T. nu. 2,3-Suc-(n-MeTOKCH@eCHHJI)-NeHTaHy. 


-e3yJIbTATbI YaCTH OOOH CePpHU OMbITOB MpefctTaBsenb B Tabs. 1. AmKu- 
OBaHHe JIYYWIe MPOBOJUTb NPH OXWaxKJeHHH UH HEMpepbIBHOM MeXaHHyeCKOM 
*MCIUHBaHHH MyTeM TOcTeneHHOro AOOaBJIeHHA NuMepHena, pasOaBsJIeHHOrO 
IbIM OOLEMOM AHH3O0JIa K CMECH AHH30V1a H KaTaJiM3aTopa C TaKOH CKOPOCTBI, 
bI TeMMepaTypa peaKUMOHHOH CcMecH He NMOAHuMaacb Bpuue 10—20°. Ilo 
anu mpvOaBseHua nuMepHnena TepememMBaHNe MpoOoMKaOCch MmpH 
aTHOH Temnepatype. Jima TBepybIxX KaTasmM3aTopoB AICls u AlCly-H,PO4 
MeHAICA OOpaTHbI NOpANOK OOaBJeHHA PeareHTOB: KaTaM3aTOp oOaB- 
cA K CM€CH aHH307a HU Munepunena. Harpepauve OOblmHO yBeIMUHBaeT 
UM BbIXOJ| UPOJyKTOB peak, HO 3a CueT COPas0BaHHA BbICOKOKMMAMIMX 
ecTB. Bowbuio0e BAMAHHeE Ha BbIXOJ| N€HTCHHMAHH3OJIOB OKa3bIBaeT pasOaB- 
4e€ peaKUMOHHOH CMecH u36bITKOM aHH30sa’ WO 3,5—5 MON. Ha MOJIb TMne- 
2Ha, a TakxKe NpOROMKUTeMBHOCTh peakuNH. C 9THssdupaTom dropuctToro 
JIA NOWyYeHHA XOPOWIMX BbIXOJOB MeHTeCHH3aHH30Ja peaKIMOHHYIO 
‘b HEOOXOAHMO OCTaBJIATb IPH KOMHATHOH Temnepatype Ha 40—45 yac. 
omee SHEprM4uHbIMa KaTasmu3saTopama — BFs-HsPOa, AICl2:H2POs, BFs, 
ls — xopolmme BbIXObI NousyualoTcdA B TeX Xe YCJIOBMAX IPH KOHTAKTe pea- 
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| 

| 

TeHTOB He Oomee 2—8 uac. YeemMVeHHe MPOAOJMKHTeEbHOCTH PeaKIIMH B IIpHi 
CTBHH 9THX.KaTasIM3aTOPOB CMOCOOCTBYeT HAaKOMJI€HHIO BbICOKOKHNAMIAX 

JyKToB, HampuMep c BFs yfjae.CA BbI,eHTb 2,4-Ouc-(n-MeTOKCHpeHH1)- eH} 

TloKa3aTebCTBO CTPOCHHA MeHTCHHJAHH30JIOB IPOBOAHOCb MYTeM OKHt 

HUA 10 [BOHOH CBASH WIA MPOYKTA, MOJyYeHHOrO C STHISpUpaTOM Propuc 

6opa. Cormacno cxeme, okucaweHHem KMnOa« B pactTBope alleTOHa Nosy 

C XOPOLIMMH BbIXOaMH N-MeTOKCHTHApaTpoHoBaa KucsoTa (VIII) Hu n-MeToR 

aueTodeHou (IX): 


CH,— CH—CH=CH—CH, CH,—CH—COOH 


O KMnO, 
ee 


OCH, OCH; Ux) 


OxucsleHve XPOMOBOM CMeCbIO JaeT CMECb fl-METOKCHalleTOPeHOHA H AHHC 
KucioTpr (X). AHMcoBad KucNoTa Nomyyena TakxKe pH OKMCIeHHH 26 
a30THOM KHCIOTOH. OOpa3s0BaHHe f-MeTOKCHalleTOmeHOHAa C HeECOMHEHHOC 
yKa3bIBaeT Ha MOMOKeCHHE AHH3O0JIbHOrO OCTaTKa MPH BTOpoM yrvlepog 
aTOMe, OOpa3soBaHHe M-MeTOKCHTHApaTPpOHOBOM KUCIOTbI — Ha B-NONOK 
WBotuok caa3u. Ha ocHOBaHHH 3TOTO MOXKHO 3aKJIIOUHTb, YTO NeHTeCHHNaAHU 
nosyyeHHbI B UpucyTcTBHH BE3-O(CsH;)2, mupeyctaBmaeT B OCHOBHOHC 
macce 4-(n-mMeTokcndeHu)-leHTeH-2 (XI), KoTOppii ynoMMHaeTcA B MTepaT 
B KayeCTBe NpOMexKYTOUHOrO Tposykta B CHHTese 2,3-OnC-(N-oKCHpeHUs)- 
Tana (8), H, CMeqOBaTeJIbHO, IpHcoesMHeHHe aHH30JIa K NHMNepHeHy mpoTe 
B COOTBeETCTBHM C ero nomApHoctpto ((I) nau (V)). 

TIpoxyKTbl, MOJYYeHHbIe IPH aIKHJIMpOBaHHH B UpHcytTcTBuH BFs, Hs 
BFs-HsPO4, Tak»xe, MO-BHMMOMYy, COCTOAT B OCHOBHOM H3 4-(nN-MeTOKC 
HMJ1)-MeHTeHa-2. OO 3TOM CBHJETeMbCTBYeT OJIM3OCTb KOHCTAHT M TOT @akT,} 
IPH JlaJIbHeHINeM B3aMMOeCHCTBHH MeHTeHHNaHH30a C aHH30I0M OOpasy: 


uuu (c BFs), Tak 4 Np MpoBeeHHH CHHTe3Aa B Be CTaqHuH. 


IKCHNeEPHMeCHTAAbDHAA Yd Cpheb 


ANKWJIMPOBaHHe MPOBOAHJOCb OOBIYHBIM CMOCO6OM, KaK yKa3aHO B TeOpe| 
yeckoli uacTu. [lunepunen ucnomb30paica c T. Kun. 41—42,5°, n39 1,49) 
d? 0,6795. Pasroukoli Ha KOJOHKe MeHTeHHIaHH3ON0B, MOJIYYCHHBIX B OMBI) 
c BF3-O(C2H;)o, BbINeNeHbI BE OCHOBHbIe pak. 
l-a @pakuusa. T. kun. 86,5—87,0°, npu 1 mM, ny 1,5178, d? 0,9513, 7 

56,12, spr. 55,19. j 


Halineno %: C 81,58; 81,40; H 8,94; 9,05 
Cy.H;,0. BoeiancsteHo %: C 81,77; H 9,16 


2-4 pakuusa. T. kun. 88—88,2°, npn 1,5 mm, n33 1,5182, d2° 0,9513, 2 
56,15, BEM. 00,19: | 


Hatigeno %: C 81,61; 81,87; H 9,40; 9,56 
Cy2Hys0. Buruucseno %: C 81,77; 9316 


O6e pakunH NpesAcTaBAIOT GECUBETHBIC JIEFKOMOABHXKHbIe KUAKOCTH CO CBOE! 
Pa3HbIM 3allaxXOM, JaloT OMHH HM Te Ke MpORyKTH! Np oKucnenuH KMni 

Okucnenuve NeHTCHHAaHH3ONA. a. IIpu oxucnenun 5,2 
(0,03 mons) @pakuuu 1, pacrBsopennoli B 125 ma aneroua u 10 ma BogE, TlepM: 
992 


ATOM Kalua nomyyeno 2,03 r (42,3% Teopyn) n-mMeroKcurugpaTponnoli 
morpl (°) c rT. m1. 46—47° (u3 cmecu stupa H MeTpouelinoro supa). Pasrox- 
macna (2,05 r), BbIAeeHHOrO U3 HelirpambHOli yacTu, Jaer 1,04 r dpaKunn 
Kun. 100—130° npu 3—4 mm, n> 1,5353 u 0,6 bpaxuuu ¢ tT. Kun. 130— 
*mpu 3—4 mM, np 1,5364. 2,4-J[unutpodennarnyzpa3son, nouryueHHblii 43 
BETCTBYIOWNX PpakuUHH, NaBuTca mpH 219—220° u 218—219° (uz Kenu0- 
| uTo oTBeYaeT T. IW. 2,4-(UHUTPOPeHUJIrHApasona N-MeTOKCHalleToenoua 
| T. nut. cmemanHol mpodni c 2,4-quHUuTpodennruyxpasoHom N-MeToKCHalle- 
SHOHA, NOJIYYCHHBIM H3 aHW3ONa MH yKCVCHoro anruypuya (14), Wempeccuu He 
asbipaeT. Bbixo M-MeTOKCHalleTopeHoHa coctaBsseT 44,3% or Teope- 
:CkOrO. 
). Opakuua 2 mpu OKHCIeHHH B TeX Ke YCMOBHAX, HO B CYXOM AlleTOHe, 
r 1,85 r (38,3%) n-mMeToKcuruypaTponHol KuCOTHI Cc T. MI. 56—57° (“3 
‘M acpupa H MeTpomelinoro supa) u 2,08 r (46,4%) n-merokcnaleToeHoua, 
WHHUTPOPenuMTHpasoH KOTOporO MiaBuTca mpH 218—219° (u3 Kcunoa). 
| TI. CMemaHHoH mpoObl Cc CHHTeTHYeCKHM oOOpa3sijom Jenpeccun He 
A3bIBaeT. 
3. H3 1,76 r (0,01 Mon.) bpakunu | npn okucnennu 8,9 r K,Cr,O,, 35,2 ma 
1H 9,6 Ma KoHW. H,SO4 HarpeBaHveM B TeyeHHe 3 yac., NomyyeHo 0,7 r 
6%) n-mMeToKcualeTodenoua, T. nt. 2,4-"uHHTpodeHurHApasona 211—212° 
feliaHHoli mpoObr c CHHTeTHYeCKHM OOpa3suoM 214—215°. V3 Kucao yacTu 
€3HAUHTCJIbBHOM KOJIMYeCTBE BbIeIeHa aHHcoBad KucsIOTa c T. MI. 182° 
epaTypHble Janupie T. mu. 184 (°)). 
Pr. Oxucsenve | r @pakunu 1 npw nomouy 75 Mi 25%-h HNOs jaer anu- 
io KucsOTy c T. mt. 182—184° (mocme BOsrOHKH HM MHOPOKpaTHOH KpucTai- 
AU 3 BOJbI MH cmupTa). 
FAI KUAUpOBAHHe AHH3007a4 NeHTCHHMAHH3ON0M B 
lucytTcTBuH BFs-HsPOs. Vs 19,08 r (0,1 mon.) nenrenuaanusoua, 
yuennoro c HsPOa, 23,3 r (0,22 mow.) anu3oua uM 3,58 © (0,02 mon.) BFs- 
‘PO. np HarpepanHu Ha BOAAHOM OaHe H NepeMelIHBaHHH B TeyeHHe 2 ac. 
yueno 10,25 r (33,4%) @pakuuH quanu3suamentana c T. Kun. 190—207° 
8 wm, 2° 1,0590, nS 1,5610, MR 86,76, Baru. 86,03. IIpu qoOapsenun aoc. 
pTa HW BbIMOpaxKHBaHHH BeLeCTBO MOUTH MOJIHOCTbIO KPHCTaJJIMSyeTCA, T. Td. 
107,0° (u3 cnupta). JInreparypuple Aanubie (°) ja 2,3-Onc-(n-MeTOKCH- 
‘MJl)-lenTana T. mI. 106—108°. 


Bopouexkckuii rocyapcTBeHHBIit YHHBepCHTeT Ilocrynusto 
15 XI 1956 


IMTHPOBAHHASA JIMNTEPATYPA 


fA. A. Iletrpos, Yen. xum., 22, 905 (1953); A.B. Tomunes, CG, Ba 8 2a ODO 46 
a, A. M. laywxKkuu, ropucrsiii Oop u ero COeqMHeHHA Kak KaTaJIN3aTopbl B opraHH- 
‘oft xumuu, M39. AH CCCP, 1956. 2 W.N. Axe, Am, mat. 2564077, 1951; Chem. Abstr., 
24:(1952).. 2 J..Smith, K.E. Ungande, J.R. Stevens, C.C. Chrish- 
n, J. Am. Chem. Soc., 61, 2615 (1939). 4Y. 0. UyKkepsBauuk, Tp. Cpequeasnar. 
Mes. 71, 115 (1955). SA. A. Ilerpos, Yen. xuM., 24, 220 (LOOP i. er lowe ote 
mJ. Org. Chem., 16, 178 (1951). 7 V. N. olpd tieit, Ll. ochm'er i ng, AM: 
2402051, 1946; Chem. Abstr., 40, 4859 (1946). AS Wain Ape, Ss, Oxi Gist, ae 
rmac. Soc. Japan., 73, Ne 4, 41, 49 (1953); P»KXum, Ne 9,Ped. 95204, 25206 (1954).° Cnopapb 


mis con, PofiiWeunaun,) PA. Pua, Opranuneckve peakTHBh Ana OpraHute- 
so anan3a, HUI, 1948, crp. 158. US. Cho droff, H. C. Klein, J. Am. Chem, 


70, 1647 (1948). 


TAH, rv. 113, No 3 593 


Jloxnagmn Ankagemuu nayx CCCP 
1957. Tom 113, Ne 3 


9. JI. FOUbAAPB u M. B. HBPATHMOBA 


CHHTE3 AJM®ATHYECKHX JMAJIKUJIAMHHOAJKOPOJIEM 
W3 MPOW3BOAHbIX THO®EHA 


(IIpedcmaeaeno axademuxom A. A. Baaandunoim 27 XI 1956) 


B cpere TeX JaHHbIX, KOTOPbI€ MbI NOJYYHIM Wp M3yyeHuu BOCCTAHOBHTeLs 
Holt ecyIbypUsallMu TpeTHYHbIX AaMMHOB THOeHOROrO pasa (1), mpeacTaBas 
UHTePeC HCCJIeAOBATb BO3MOXKHOCTb NOMYYeHHA AHAJIO‘MYHBIM IYTeM AMMHOCHI 
TOB, KaK H3BeCTHO, ABJIAIOWMXCA BaXKHbIM (parMeHTOM B CHHTe3e busHos10rH} 
CKH-@KTHBHbIX BeIICCTB, B YaCTHOCTH aHeCTe3Hpyiomero, CNasMOJIMTHUeCK 
WIM THMOTeH3MBHOrO XapakTepa. B STO CBA3H CleyeT OTMCTHTb, YTO HECMOT 
Ha CTOJIb WHpOKHH Juala3s0H IPHMeCHCHHA AMMHOATKOFOeH, MeTOAbI UX MOP 
YeHHA OPPaHHUeHbI B OMHUX CyYaAX COCTABOM HCXOJHEIX MPHPOMHBIX Bemreck 
B J[pyruX — CaMMMH IPHHIMMaMu, MOJIOxKeHHBIMH B OCHOBY CHHTEe3a. 

PaspaOoraHHbit HaMH CnocoO MOsJyYeHHA AUaIKMIaMMHOAaIKOTONeH HI 
cTpupyerca culeqyiomjel CXeMoH: 


Cl co aise (Tum, 2 7) 


2 — CHeNR, > 
S S : 
CH; — CH2 
See ge — 
oO | | Re — Ni ~ 
ho” HOCH,CH, I ge CHeNR, = it se HOCH,CH,CH,CH,CH,CH,.CH.NRe 
S 


8-OKCHSTHJIMPOBaHHe Tp€THYHbIX AMHHOB MOXKET ObITh OCYIIECTBICHO Je 
CTBHEM OKHMCH STHJICHA Ha COOTBETCTBYIOINMe JHTHHOprannyeckue coequHeHnug ( 
Uncn0 MeTHJICHOBLIX 3BEHbeB, OTJCJIAIONINX AMHHOrpyNNy OT OKCHTpynMpl, ¥ 


CO3aIOTCA BOSMOXKHOCTH H3MCHATh CTCIMCHb PasBeTBJCHHA WEN, CCIM HCXOJ 
W3 J\[MTHCHHJIMeTaHOB, 3aMeICHHbIX B Me€THJICHOBOH rpynne pa3JIM4uHbIM 
KMJIbHbIMH payukKaaMu. 

_Bonpoe o cTpoennu JIMTHMOPaHuyecKUX COeAMHECHHH, OOpa3syrolluxca 
WeHCTBUM OYyTHJIJIMTHA Ha TPpeTHYHbIE AMMHbI THOPeHOBOTO pHa, UH, CeO 
T@JIbBHO, O CTPyKType NOJIyYeHHBIX M3 HHX AMHHOCIHPTOB 3apanee HeJIb3A 6 
CUMTATh OJHOSHAYHO PelCHHbIM, TaK Kak, B COOTBETCTBHH Cc Bo33peHuamu T 
mana (3), MOxKHO CeOe NpeACTaBUThb, UTO KOOPAMHALUA IMTUMaIKUAa MOET Mf 
u30HTH Kak y aTOMa Cepbl, TaK HW y aTOMa a3oTa. B cBa3u c STHM MbI OCYM 
CTBHJIM CHHT€3 OMHOTO 3 MOJTYYeHHbIX HAM AMHHOCHUPTOB, 5-HaTHIAaMMHOMe 
2-B-oxcusTHTHodena (I), 10 cxeme, KOTOpas! MOXKeT MPHBECTH K OOpas0BaHl 
AMMHOCIIUpTa TObKO cTpoenus I: 


| 
) 


CH, — CH, 
i ae , SY a aw 
| n-BuLi | oO | | | | 
BY, < jhi mo” 7} CHsCHOH ~ 4} CH,CH,OCOCH, 7 
S S (II) 
ON | | HN(CoH;,)2 | | 
S (IIT) é a) | 


[Ip cpaBHeHuu oOpasoBaBmieroca pu STOM amMuHOcnupta I c avnucea 


TOM TOYO Ke COCTaBa, NOJIYYEHHBIM TIO CXeEMe A , BbITCHHJIOCb, YTO OHH HJCHTHYE 
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44M ©Opa3om, MoxHO CUHTAaTh OKa3aHHBIM, 4TO peakiMa OOpasoBaHua sH- 
pPrayvyeCKUX COCMHCHHH M3 TPeTHUHLIX aMHHOB psa THOdena Her NO 
Wie A u ato oOpas0BaBllinecsH H3 HUX aMHHOCHIMpTHI AeHCTBYTEIbHO HMeIOT 
f3aHHOe B HEH crpoenne. 

#asBuBaA paOOTy B YKa3aHHOM HalpaBNeHHH, u3 aMMHoR piqa THOpena 
WIV, VI,VIT), us xKoroppx VI NOJIYYeH BHCPBbIe, MbI CHHTe3HpoBasn: 
PaHHPIM BbIe MeTOJOM THOdeHoBHIe amunocnuprter: I, VIII, Lx 


CHa 

el den @S x elites (Vil) e-[ AL - 
S NG, S i 

2s 


(V)R=H (V)R=H 


(VID R= —CH,CH,OH (VI) R= | | “s (iX) eenocnictel Jes, 
S s CH3 

(X) e-nocricat J iO 

bn 


"3 PesyJIbTaTe BOCCTAHOBHTEJIBHOrO OOeCCepHBaHHsA OHH Jad, COOTBETCTBEHHO, 
Bpatvyeckne AuaKUaMuHOamKoromn: 


S 


CoH 
HO(CH,),N< * * c 
2)7 GH, H HO(CH,)y.NC 2ts 
(X1) N ean C2Hs 
\(CH,);0H 
(XID 
im 
C,H 
HO(CH2)6C — (CH,)sN< tae, 
| C2Hs 
CoH, 
(XIV) 


OKCNC€PUMECHTANbBHAA YWaACTL 


AlleTtTaTr B-oKCHS9THATHOMena (Il). K pacrsopy 17,8 r 
4 mona) B-oxcnsTumTuodena u 22 r (0,28 mous) cyxoro nupuguna B 50 Ma 
TO OeH30Na N10 KallAM pu NepeMemuBaHun upHOaBseHo 13,24 (0,17 MOJIA) 
PuCTOrO alleTHma. Cmecb OOpadotana 100 ma meqaHOH BoB, H 6eH30NbHBIi 
4 OTJeIeH, BOAHBIN — mposkcTparupoBan Geu300mM. Ben3sompupiit pacTBop 
MBIT pacTBopoM OnKapOounata Hatpusa. Tlocne oTrouku pacrBopuTema Hu ne- 
IHKH Tosyueno 18,6 r (79% Teopuu) auetata II cr. Kun. 115—117°/16 um; 


1,5088; d;° 1,1303;natigeno MRp 44,96; BeraucneHo MRp 44,81. 


Hatineno %: C 56,09; 56,30; H 5,86; 5,88; S 18,74; 48,72 
CzHy9SO,. BrrucmeHo %: C 56,44; TO S 18,84 
5- (PA ne TOKCHaTH)-2-THOmeHaANbRerung (III). Ane- 
II 6p mpodopmunuposan 10 Metoxy Yacronau Maiixaca (4). 3 16,85r 
mova) (II), 12,3 r (0,09 mona) N-metusmbopmanusnga u 13,9 r (0,09 moms) 
pokucu dbocdopa nosyyeno 10,7 r (54,5% rTeopuu) auetata III cr. Kun. 
B180°/15 wm; n38 1,551]; d? 17,2142. 
Haupeno %: € 59,16: 94,95; H 5,28; 5,29; S 15,83; 16,17 
CoH y9SO3. BaruucneHo %: C 54,52; H 5,08; S WGnaly 
), 4-uunTpopenvrugpas0H miaBputca mpH 200—201°. 
Hatimeno %: N 14,61; 14,94 
CysHy4SN4O,. BrrunceHo %: N 14,80 
y- J uoaTHNAMUHOMeTHN-2-B-oKCHSTHA-THOGeR (Ij. 
1) M3 7 r (0,35 mona) III, 4,25 r (0,106 mons) 96%-h MypaBbnHOH KHCIOTHI 
17 r (0,07 moma) Qu9THIaMuHAa M0 cnoco6y CmMuta u Kapanuto (5), mpHme- 
WeMyCcH yxKe B HaweH ma6opatopun (1), nomyueno 1,7 r BemlecTBa CT. KHT. 


~165°/15 mu; ny 1,5292. Hadbrunyperan I, vr. ma. 65° (“3 renrana). 


iclamnces@ Ye © Co.siny Gams lal OSs Osos S ooh 
CooHoeSN2O2. BrruncmeHo %: C 69,08; lal sae S 8,38 
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6) Oxcnatumupopanue 14,2 r (0,08 mona) qusTum-2-reHumamuHa (IV) 


MpOBOAMJIOCh B ONMCaHHBIX ycnoBusnx (7). CMecb rHpouM30Bana, supHbili ci 
OTJeIeH, BOAHBIM NpodKcTparupoBaH sdupom. IIpuH meperonKe octTaTKa NO 
OTJeJIeHHA pacTBOpHTesA Nosyyeno 8,1 r. amuHocnupta I c Tt. kun. 14 
150°/7 mm; nS 1,5310; di 1,0543; natigeno MR p 62,61; BeruncmeHoM Rp 62, 
Hatizeno %: C 61,85; 61,98; H 9,20; 9,11; S 14,87; 14,69 
CyHyySNO. Boraucneno %: C 61,92; H 8,98; S 19;03 
Hagdruuyperan, T. na. 63—64°. T. ma. cme. mpoOnl Jempeccuu He Jam 
Hatigzeno %: N 7,09 
CopgHogSN2Os. Brruuceno %: N 7,32 
Amunpt V u VI nosmyuenbi m0 cnoco6y, onucaHHomy Hamu pauee (},5),| 
N-(2-rTeHuam)nunepugun (V). V3 22,4 r (0,2 mona) Tuo 
asbyeruya, 24 r (0,5 Mona) 96% -4 MypaBbuHol KucoTH Hu 34 r (0,4 Moms) | 
nepHyvHa nomyyeHo 23,3 r (64,5% or Teoperuyeckoro KOmHYeCTBa V; T. Kk 
102—104°/7 mm; n§ 11,5390; 4 10443: natiqneno MRp 54,38; Bpronene 
MRp 54,25. Kamn6ena uv Kequur (°) ykasprpator T. Kun. 139,5°/29 mm; n® 1,53 
Halineno %: C 66,55; 66,36; H 8,27; 8,34 
CyoHy5SN. Brruncneno %: C 66,25; H 8,34 
Viogmerusat, T. m1. 160° (43 a6c. cnupra). Komn6enn u Kequur (°) mpl 
BOAT uid WoMeTusata V tT. na. 59°. Ita uncdpa, HecoMHeHHO, OLmn6OuH 
4TO BHAHO H3 TOFO, 4YTO HOsMeTHNAaT, NOMyYeHHbI u3 V, KOTOppIl Obit Hal 
CHHTe€3HpOBaH M0 MeTogy Komn6enna u Kequura “3 XxsopMeTuuTuopena, TOK 
muaBuica mpv 160° u He Japan Aempeccuu c BHINeyKa3aHHbIM Ho_MeTumaTe 
- Halineno %: N 4,47; 4,26 
Cy HigSNJ. Baruucneno %: N 4,33 


(68% Teopuu) amuna c T. Kun. 176—177,5°/7 mM; 139 1,5641; d2° 1,0887; Hb 
AeHo MRp 79,30; Beraucneno MRp 79,05. 
Haligeno %: C 63,23; 63,19; H 7,17; TPL ILA OPAL HES 
CysHyoS2N. Baruucsieno %: C 63,34; Ine Owle S 24,16 
Vioqmerunart, T. m1. 151,5—152,5° (u3 a6c. cnupra). 
Hafigeno %: N 3,20; 3,28 
CisHa2S2NJ. Beruucneno %: N 3,44 

o(lIlunepuqunomerua)-2-8-oxcuastuatruoben (V]|, 
momyyeH ananormyno IJ. W3 14 r (0,08 mona) V, 5,2 r (0,08 Mo 
OyTHamHTHA Hu 5,3 r (0,12 MOJIA) OKHCH 9THIeEHAa nomyyeno 5,8 r amuMnocnupl 


c T. kat. 173—177°/8 mM; np 1,5520; d} 1,1040; natigeno MRp 65,I 
BbuHceHO MRp 65,01. 


Halinqeno %: C 63,64; 63,93; H 8,64; 8,43; S 14,05; 14,19 
CyzHygSNO. Baraucneno %: C 63,95; H 8,50; Sy 14223 


Vioqmetunat, T. nm. 92—93° (43 a6c. crupta) 
Hatigeno %: N 3,99; 4,44 
CisHosSNOJ. Barancaeno He N+3,97 
o'-ustuaamuuomerua-5-B-oxcuatun-2,2-n4u7 
HuUIMeTanH (IX) nonyyen ananornyno I. V3 39,5 r (0,15 mona) 
9,6 r (0,15 Mona) 6yrunmtus u 10 r (0,22 MOJIA) OKUCH STHIeHA NOmyueHo 16,)) 
(36,5% Teopuu) IX; vt. kun. 198—204°/4 mm; T. um. 48—49° (13 nerponetinul 


acupa). 
Halineno %: C 62,17; 62,26; H 7,52; 7,54: S 20,58; 20,95 | 
CyoHasS,NO. Berancaeno %: C 62,09: H 7,49; S 20,72 | 
XNOpruypaT n-HuTpoben3soata TX — NOJyueH 
pacTBopa A-HuTpoOensoata IX cyxum XJIOPHCTBIM 
163,5—164° (u3 a6c. cmmpTa). 
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HaCbINLeEHHeM SPUupHe 
BOOpoyom (8); T. 


Haliqeno %: : ; ‘ 
CaHeSiNIO\Ch Batucieaoer: C soho: pee ea tae 
2-(5'- LustTunamMunomerua-2)-THenu w)-2-(5-8-0KCH9TH I 
HeHUW)-OytTan (X) nonyyen ananoruyno I. V3 33,73 r (0,11 moms) 
(), 7,1 r (0,11 mona) 6yrunnutua u 7,1 r (0,16 MOJIA) OKHCH 9THsIeHAa 
iyyeno 26,1 r X ct. kun. 233—236°/7 mm; 213—216°/4 mu; 39 1,5639; 
(1,1045; natiqeno MRp 103,52; Bsraucneno MRp 103,66. 
Halinzeno %: C 64,77; 64,70; H 8,16; 8,29: S 18,13; 18,17 
CigHagS2NO. Baraucaieno %: C 65,09; H 8,34; S418)29 
BoccranosutesbHoe OGeccepHBaHHe AMHHOCHHPTOB psijja THOpeHa MpoBo- 
OCb 10 OMHCaHHOMy HaMH panee cnoco6y (') c momMombIO CcKemeTHOrO 
KaTaJIu3aTOpa, NPHroTOBeHHOrO 0 Merogxy AyKunca (°). 
1-TusTumamMmuuHorentanoa-7 (XI). U3 35,4 rI1 nocae 30-mu- 
Horo Harpepanusa c Ni-Penes nomyyeno 13,8 r (44,5% Teopuu) BemecTBa 
Kum. 130—132°/9 mm. IIpu nostopnoi meperouke nonyyeno 12,6 r (XI) 
. kum. 129,5—130°/9 mm; ny) 1,4569. Ilo nurepatypHbiM WaHHbIM T. KHNL. 
°/9,5 um; n> 1,4561 (°); tr. kun. 139—141°/25 um (4). 
Hatizeno %: C 70,21; 70,15; H 13,32; 13,16 
Cy,H.;NO. Boruncneno %: C 70,50; 
Xsoprugpar (7-xnoprentus)-qustusamuna (XV) nuaBuaca np 85° (cp. (24). 
Halineno %: N 5,66; 5,86 
Ci,;HesNCly. BaruucneHo %:. N 5,78 
1-Ilunepuyauuno rentanoa-7 (XII). W3 9 r VIII nocne 30-mu- 
Horo HarpepaHua c Ni-Penes nmosyueno 4 r (50% TeopuH) amuHocnupta 
. kum. 147—150°/7 mm. Ilpu nopropHoli neperouKe nmowyyeHo 2,4 r XIl 
. kun. 144—147°/7 mm; nif 1,4771; dz? 0,9253; natigeuo MRp 60,88; 
iucueHo MRp 60,88. Xanoprugpar N-(7-xnoprentus)-nunepHyHna T. m1. 
i—148,5° (mepeocaxkyeH U3 ciuptTa adupom). 
Haligeno %: C 56,15; 56,45; H 10,07; 10,00; Cl 2743 
CyoHosNClg. Baruucneno %: C 56,68; Feo oas CE ae: 
1-J/usTHmamMuHOROReKaHO-12 (XIII). M3 10 r amunocnupra IX 
me 30-muHyTHoro Harpepanua c Ni-Penea nomyyeHo 4 r (46% ‘Teopun) 
gectpa c T. Kum. 140—178/7 mm. Ilpu nopropHot meperonKe nowjyyeno 
r XIII c vr. xun. 175—178°/7 mm, ny 1,4611; d7° 0,8691; natiqeno 
2p 81,30; BrruncneHo MRp 81,55. 
Halimeno %: C 74,64; 74,56; H 13,63; 13,64 
CisHs;NO. BpruucaneHo %: C 74,64; jah ban rAGy, 
1-JIuaTHmaMuHo-6-mMeTuua-6-3THAAZOReKaAHON-12 (XIV). Hs 
r X mocze 45-munyTHoro uHarpepanua c Ni-Penea momyyeno 21 
pun) BemecTBa c T. Kum. 170—193°/7 mm. Upa nosropHon meperonKe 
yueno 1,2 r XIV ct. kun. 190—192°/7 mm; np 1,4650; dj’ 0,8662; nait- 
0 MRp 95,59; BerucneHo MRp 95,41. 
Hatingeno %: C 75,97; 76,28; H 13,69; 13,71 


Cy,HiNO. Bprancsieno %: C 76,18; lal (3) sk). 
VWucrutyt opranuueckott xumuv um. H. J. SenuucKoro Tloctynuso 
Axajlemun HayK CCCP 8 XI 1956 
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Tloxrnanp Akayemuu Hayk CC GP 
1957. Tom 113, N 3 


Tr. B. FTPASHOB, akxagemux A. B. TOMUMEB u fF. M. WHE YPO 


CY JIb®OXJIOPHPOBAHHE METAHA TA300BPA3SHbIMU 
CEPHUCTbIM AHTHAPHAOM WH XJIOPOM 


‘ 
) 


B nacrosujee BpeMA He H3BeCTHO CMOCOOOB NoOsyYeHHA XNOpaHrHApusa © 
TAHCYJIbPOKUCJOTH HeMOCpeACTBEHHBIM CyJIb*OXJOPHPOBaHHeM MeTaHa. ¢ 
COCMMHEHHe OObIUHO FOTOBAT 43 CONeH MeTaHCyJIbPOKHCJOTHI WeHCTBHeM TA 
xopuctoro cbocdopa (7) HH CBOOOAHOM MeTaHCyJIbOKUCJOTHI WH THOHUAX 
puaa (2); B MocmeqHeM curyy¥ae OMHOBpeMeHHO OOpasyetca Wo 80% anruypl 
meTancyabokucsoTe! (*). C JyaIHM pesybTaTOM MeTaHCysIbPOXMOpuy MOK 
yaeTCA IIpH XJIOPpHpOBaHHU MeTHJIM30THOMOYeBHHEI (*). F 

Peakuua Cyb:OXJOPpHpOBaHHA TPyAHO HeT C STAHOM H elle TpyqHee C 
TaHOM. OnbITbI 10 (OTOXHMHMYeECKOMY CyJIb*OXJOPHPOBaHHIO MeTaHa MBI TIPO 
UM B KBapleBol anmapatype. B mpouecce onbIToB BewH HaOJIOAeCHHA 3a VBi. 
HeHHeEM COCTaBa peaKUMOHHOM CMeCH, HaXOJMBIIeHCA B ra3s000pa3HOM UH Tal 
o6pa3HOM cocTosHHH. OOsyyeHve peaKIUMOHHOM rasoBoli CMeCH MpOHu3BO]t 
YJbTpapvoOeTOBbIM CBETOM C AVIMHOM BOHbI 3600 A wan smysamu Pex 
Ocae==nlg0 Au 

B ra3sopoH dase mo eHcTBHeM yJibTpaduomueTOBoro cBeTa 4H Mf 
HOO PCHTTeHOBCKOrO H3JIyYeHHA (MHTCHCHBHOCTb Wyuka syyeli y OKOM 
TpyOxu 12,6 - 101° 9B/cm? - cek uu ~ 2000 r/cek) He Npoucxog_unO O6pa3soK 
HAA 3aMeTHbIX KOJIMYECTB XJIOPaHTHApHa MeTAaHCyAbPOKHCOTH!. OCHOBHBI 
TIPpOAYKTaMH peakUMM B STHX YCOBMAX OblIM XJIOPIPOUSBOAHbIe MeTaHa H Xf 
PHCTHIA cCyIbPpypH, BbIAeMABLIHHCA B HeE3HAYHTeEMbHOM KOJIMUeCCTBE. | 

Mpr nosjaraeM, YTO POTOXMMMYeCKOe CybPOXOpHpoBaHHe asmucdaTuyeck! 
YIEBONOPOMOB MOXET MPOTeKaTb HE TOJIbKO 110 WeNHOMy MexaHu3my (°), 
Kak Tl0Ka3aJIM Hal OMbITbI, MOXKET HMETb MeCTO Mpoecc oOpasoBanua (B Kall 
CTBE IIPOMEXYTOUHBIX COCAMHCHHH) aKAHCYIbDUHOBbIX KMCJOT. ‘ | 

Tloq jelictBueM akTHBUpyouleH paualuH MpoucxoyuT BsanmMoyelicTH 
amu@aTuyeckoro yrieBoqopoya € aKTHBUPOQBaHHOH MOJIeKyJOM CepHucrToro 4| 
Pupusa c oO6pas0BaHHeM aJIKaHCYJIbPUHOBOM KUCJOTHI 


= 


iy 
RH + SO; —* RSO,H 


HU OKHCJIeHHe €€ XJIOPOM, IPHBOAAMIee K OOPasoBaHMIo XMOpaHTuApUa cymbh 
KHCJIOTHI H XJIOPpHCTOrO BOFOpora 


IIpu cympoxsopupoBaHuu MeTaHa caMmol TpyqHOl cTaqueli aBsaeTca OOfp 
30BaHMe MeTAaHCyJIbPUHOBOH KHCOTEI, KOTOpad M3 MeTana M CepHUCToOrO & 
ruipua OOpasyeTca C BbIXOJOM B €CATKH pas MeCHbIIMM, UCM M3 ApyruXx yr 
BoqopoqoB. KsanTospili BbIXOA MeTaHCyJIb)UHOBOH KUCMOTEI WocTuraer Bee 
‘uum 0,006, B TO BpeMa Kak NpH OOpasoBanuM OyTaHcyabpuHoBoli KUCAO 
OH OKoNIO 0,23 (°). BecbMa Mamoe cogep»KaHHe MeTaHCyJIboxsopuya B UpoOM 
TaX (OTOXHMHYECKOH peak CymboxXOpUpoBaHHA MeTaHa ra3000pa3Hbi| 
C€PHHCTBIM aHTHAPHAOM MU XJIOPOM, BUAMMO, OOyCNOBNeHO HU3KOH yenbi 
POJbIO peakI{HH OOpasoBaHuA MeTAHCYIbPUHOBOM KUCJOTHI HO CpaBHeHHIO ¢ 
HOBPeMCHHO TipoTeKaiouleh PoTOXUMMYeECKON peakuueli xMOpHpoBaHuA MeTal 
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Ana Oonee ycnemHoro nmpsmoro cHHTe3a XJOpaHrHypHya merancysppo- 
WMOTbI IpOwecc CyIbPOXNOPpHpOBaHHA MeTaHa HeOOXOAHMO MpOBOJUTb 
TCOBUAX, NOSBOIAIOWIMX NOMyyaTb Oomee BbICOKHe CTeMeHp MUCCOWMalHH 
aHa C OOpasOBaHHeM METHJIDHbIX PaqUKaJOB, YeM 3TO HaGmMOaeTCA UpH Jelt- 
HH yJbTpapuoweroBolH payualun. 

Jia NOATBepxKACHHA STOTO BbIBOAa MBI MPOBeH CMeMMAMbHbIe OMbITHI 10 
‘bPOXJIOPHPOBAHHIO MeTaHa Tas000pa3HbIMH CeEPHHCTbIMH AHTHAPHOM UH XJIO- 
{ B IIpOTOUHOM CHCTeMe B TOJIe BbICOKOUACTOTHOFO IICEKTPHYeCKOTO paspAja 
CcueTHad JIHHa BOHbI 357,6 mM). [TeHepaTopoM BbICOKOWACTOTHDIX 3aTYXalo- 
X KoleOaHHH CuyKH TpancdopmMatTop «Teca» C BbIXOAHOM MOL[HOCTbIO 
) BT pH Hanpsxenuu | 000 000 B. Dror TpanciopmatTop nowyyan WuTaHHe 
WaCJIdHOrO TpaHcdopMaTopa MomlHOcTBIO | KBT, JaBaBlero HalipsAxKeHHe 
000 B. 

TIpuMenaBIIHica JIA STHX ONbITOB UpHOop MpeAcTaBIA COOOM BeEpTHKAaJIbHO 
TIOJIOXKCHHYIO CTCKJIAHHYIO TpyOKy, MO OCH KOTOpOH Npoxoyusa Bropad 
KJIAHHAA TpyOKa JMaMeTpOM 2 MM, 3allOJIHCHHaA PTYTbIO H CJYKHBIUIAA 
KTpOJOM, K KOTOpOMy MOfABoOAMIOCb BbICOKOe Hampsxenve. Hapyxuplt 
€MJICHHbIM SIEKTPOA Obl BbITOJIHeEH B BHAe MpOBOMOUHOH cuMpasu, morpy- 
HOH B MPOBOJHHK, OMbIBaBLUIHH peaKWMOHHy!IO TpyOKy. 

B onvcaHHbIxX yCJIOBHAX BbIXOA XJIOpaHrHuApHya MeTaHCyIbPOKUCIOTH! MO- 
Tan 2—3% B pacueTe Ha MeTaH. OOpa30BaHHe MeTaHcybpoxsopuya oKa- 
O IIpHroTOBMeHHeM H3 Hero MeTaHHadrucyibpamusa. 

Vcxogupie peakIMOHHble ra3bl MOfaBaJIH B peaKTOP B PaBHOMOJICKYJIAPHbIX 
iWyecTBax. CKOpocTb NO,auH Ta30B B Pa3HbIX OMbITAX BaPbUPOBaJIM Tak, YTO 
DIOMKUTEIbHOCTh IIpeObIBAHHA PeaKUHOHHOH CMeCH B MONe paspAa KoeOa- 
*b oT 0,8 qo 4,4 MuH. 

'B mpouecce cybtboxmopHpoBaHHA MeTaHa Ha CTeHKaX peakTOpa B 3HauH- 
[bHOM KOJIHYECTBE OTKabIBasacb cepa. B *XUAKUX MpOsykTax peaKIMH M0- 
O MeTaHcysboxOpHAa OOHAPyKeHO HE3HAYMTeJIbHOe COMepKaHHe AMXJOp- 
‘Apa MeTHOHOBOH KuCuOTHI (CH2a(SO2Cl)2) 4 HoBObHO OouIbUINe KomHYe- 
a MOHO- 4 TpuxOpMeTaHncysboxsopugza (CICH2SO2Cl, ClsCSO2Cl), xmopu- 
TO MeTHMIeHa, XJOpodopMa, YeTbIPeXXOpMcTorO yrviepofa, XsOpHcToro 
bdbypusia H Cepoyrseposa. 

O6Opasopanve B 9THX YCOBHAX XJOpaHrHApuya MeTAaHCyAbPOKHCAOTHI 
*KHO IIpe(CTaBHTb Kak WeMHOH Mpouecc, HHULMUpyeMblli, T1aBHbIM OOpasom, 
PHJIbHBIMH payMKasaMH, OOpasylowlMHcA B TIpowecce AMCCOMMAaHM MoOuJe- 
1 MeTaHa, BOSOyXKJCHHbIX B MOse BbICOKOYACTOTHOTO 9JIEKTPHYeCKOFO pa3- 


a. 


CH, ~—= CHE —= CHS +H" (I) 


‘aKKE B Pe3syJIbTAaTe B3aHMOJeCHCTBHA MOvIeKyJI Me€TaHa C aTOMAMH xXJIOpa 
Coat ch CH, 4. HCI. 


THJIbUbIC PaMKasbl B3AMMOJeMCTBYIOT C MOJIeKYyIaMM CepHHCTOrO anrHApHya 
oOpas0BaHHeM MeTaHCyJbPUHOBIX paWKaJIOB 


CH, -- SO, = CH,SO,, 


opbie, pearupyaA © XJIOpOM, aioT MeTaHcybpoxOpHuA 
CH,SO, + Cl, > CH,S0,Cl + Cr. 


: Tlonyuenve xn0panruspuya MeTaHCybPOKUCAOTH! B MONe BbICOKOYACTOTHOPO 
eKTpHUecKOrO pa3pAqa MOATBepAMJIO Hae MpeANOMoAKeHHe O TOM, ITO Peak~ 
A CyJbPOXMOPHPOBAHMA MeTaHa Tras0oOpasHbIMM CCPHMCTbIMH AHTHPHAOM Hi 
(OPOM MOxKeT HATH C 3AMeTHDIMH BIXOAaMH JIMUIb B TAKUX YCMOBHAX, Kora 
TOMMKa IIpOBeeHHA IKCHEpHMeHTa OOeCMeUHBaeT BOSMOMKHOCTH o6pa30BaHuA 
HOCHTE/IbHO OOMbULOTO H3ObITKA MCTHJbHBIX PaAHKAaTOB MO CPpaBHeHHlo C aTO- 
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Mamu xulopa. B ycOBHAX HallIMX OMbITOB, BCJIeACTBHe HeEAOCTAaTOUHOrO OOpE 
BaHHA METHIbHbIX pauKasoB mo cxeme (1), a TakxKe CpaBHHTeJIbHO BBICOL 
KOHUCHTpaluu MOJIeKyAPHOrO HM aTOMapHOrO XjOpa B peaKUMOHHOM CM 
WeNHOH Mpouecc Cymb*poxOpHpoBaHHA MeTaHa He NMONyyaeT 3HAaUHTEJIbH) 
pa3sBHTHA, BUAUMO, BCeCTBHe OOPbIBa PeaKIHOHHBIX Welle 3a CyeT NOFA 


HHA pafWKaJIOB B TpOmeccax: 


SO, Cr S"Seser 
CH, + SO,Cl - CH,SO,C1; 
SOsCl4-.Clr =e SGQsGls: 


YebHad POb Mpouecca cybpoOXJOPHpOBaHHA MeTaHa CHMKAJaCcb, KPC) 
TOPO, Pa3JIMYHbIMH TIOOOUHDIMH peaKUHAMH (H B TOM YHCuIe WeNHOH peakuy 
XJIOPHPOBaHHA MeTaHa), B Pe3yJIbTaTe KOTOPBIX BbIJeJIAJMCb YKA3aHHbIe BBIl 
coeMHeHHA. 

Takum 0Opa30M, MOryT HMeTb MeCTO [Ba MeXaHH3Ma PeakIMH CybPoXO 
POBaHHA HaCHINeHHDIX alMdaTHYeCKUX YrJIeEBOLOPONOB: qi 

1. Moroxumuyeckoe cymEpoxsOpHpoBaHve NpoTeKaeT yepes cCTauIo OOf 
30BaHHA CYJIBPHHOBOM KHCJIOTbI MH €€ OKHCJICHHA XJIOPOM B XJOPaHrHApUy Cyil\ 
(OKUCJOTHI. 

2. CyibpoxJIOpHpOBaHHe B TOe JIEKTPHYeCKUX PpaspAAOB MpoTeKkaeT 
CTaqvi0 OOpas0BaHHA paylMKasIOB H MMeeT LeMHOH MeXaHH3M. 

OKCHEPHMEHTAJIbHO NOKa3aHa IIPHHIMMMasIbHad BO3MOXKHOCTh MOyyeHy 
XJIOPaHTHApHAa MeTaHCyJbMOKUCOTL! WyTeM IpAMoro cyabPoxsopupoBa 
MeTaHa TasooOpasHbIMH CEPHHCTbIMH aHTHApPHAOM HU XJIOpOM. 


MockoscknHi Heranol uHcTuTyT Ilocrynuso | 
um. HW. M. Ty6xuna 15 X 19569 


UMTUPOBAHHASA JIMTEPATYPA 
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S. P. Whitelaw, J: Chem.’ Soc., 1958, 3723. aT 0 CBY  Jolhmisiong 
Sprague, J. Am. Chem. Soc., 58, 1348 (1936). ® A. A. Aky6osnuu4, 1O. M. 


HOBbesB, Ycn. xum., 16, B. 5, 581 (1947). °F. S. Dainton, K. J. Ivin, 
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XHMH ff 


0. A. KKAAHOB u Ir. H. JOPO®EEHKO 
CHHTE3bI C—C-NPOH3BOJHbIX 7-APABHHO3bI 
(ITpedcmaeaeno axademuxom A. H. Onapuxnoim 21 XI 1956) 


| Panee onyOuIMKOBaHHBIX padotax (1-8) Hamu ObII0 OnMCaHO TOJy4eHHe yruie- 
}-yrviepoy 3aMeneHHBIX HEKOTOPbIX MOHO3 (TNMOKOSBI, TalaKTO3bI, KCHJIO3bI) 
(OM MarHuiopranuyeckoro cHHTe3a. TOT NyTb ele He Obl HCHOIb30BaH 
‘MuTesa C — C-mpou“3BoHbIx [-apaOHHO3bl, KOTOpas BXOJUT B COcTaB MHO- 
IPHPOJHBIX BeeCTB. 
pesyJbTaTe B3sadMofeHcTBuA B-xnoprpHauerus-l-apaOunosbl Cc CooTBeT- 
SMM peakTHBoM I’punbapa HaMH CHHTesHpoBaHEI C—C-3amemeHHEIe 
| yruiepofla, coqepxative creqyiouve paquKaul: denun, aH3Hul, Harv, 


PHI, O-TONMN, N-TOMM, THeEHUN, OyTuN. OOmad dopmy.ta MOJIYWeHHbIX 
PHEHHH TaKOBa: 


OAc 
AcO 


CH, R 


PM XJOpHpoBaHHu, OPOMHPOBaHHH, HOAMpOBaHHU aHH3su- U (peneTusIapa- 
3bI OBI BbIJeICHbI COOTBETCTBYIONIWe FaOUAMPOH3BOAHEIe. 


; QKCNeCPHMECHTANBHAA YacTh 


Terpaauerus-l-apa6unosa nojlyyanacb allerumupoBanuem [-apaOuHo3bi 
CHBIM AHTHAPHAOM B IIpHCyTCTBHM alletata HaTpHa (4). Jina cuntresa 
pTpHaietus-l-apaounosp1 20 r (0,063 mon.) Terpaayerata apaOuHo3bt 
sOpaoch B 60 Ma xsopopopma, oGaBranocb 13,1 r (0,063 mou.) 
<MOpuctoro docopa u Sr (0,037 mon.) xmopuceToro asomuHus. Cmecb 
‘BaaCb B KOIOe C OOPaTHbIM XOJIOJMJIbBHHKOM Ha KMMAMLeH BOXAHOH Gane. 
30P BbIJIMBaICH B BOY CO JIbJOM, XMOpPOOpMeHHHIH COHN OTAeMAJICA, 
bIBAJICA PaCTBOPOM OunKapOOHaTa HaTPHA, BOOM, BbICYIUIMBAJICA Hay 
DATOM HATPHA UM OOeCIIBCYHBAICA AKTHBUPOBaHHbIM yruiem. [Ipospaunpiiit 
Op pas0aBJIAJICA BBO HOPMAJIbHbIM TEKCAHOM, H PaCTBOPHTeJIb Me]ICHHO 
yaicA. IlonyuenH 4HCTEIM KPHCTasMueCKHH posyKT ct. mat. 150—152°. 
a 15—16 r (85% Teopun). 
eHHATpHaneTUua-l-apaOuHo3a. K opupHomy pactBopy 
IMarHuHOpomuja, nomyyenuoro u3 4,08 r (0,17 Mom.) MarHua uw 26,7 r 
MOJI.) OpoMOeHsOuIa, ObIIO IpHOaBsIeHO HeOOJIbUIMMH MOpUHsiMH 5 Fr xsop- 
leTH-/-apaOHHosbl. CMecb HarpeBaslacb Ha BOJAHOM Gane 4 yaca, Bbi- 
iach B BOY, Pa3smaramacb YKCyCHOH KHCNOTOH. Bogubil c10H ylapupas-— 
cyXa H alleTHJMpOBaJICA; PeaKIMOHHas CMCCb BbIIMBaaCb B BONY, 9KCTpa- 
aJICb SPHpOM, SPUPHbIH pacTBOP TIPOMbIBaJICH BOROU U BbICYHIMBAJICA. 
 OTTOHKH Sc:pupa Opiio NomyyeHo 2,7 © CBeTJIO-2%KeITOFO CHpona, KOTOPHI 
OPAJICA B HeEOOJIbIIOM KOsHYeCTBe OyTaHowa. IIpu oxaKeHHH NOJyyeHO 
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1,5 r dennarpuauernt-l-apaOunosnl. [Ip ynapHBaHiu MaTOUHNKa BBING 
ylOMlOMHUTebHO 0,8 r BemecTBa. CyMMapHbIt BbIXOg 2,3 Tr (42% Teopun). Tif 
91—92°. BemrecTBO ONMCbIBaeTCA BIICPBbIe. 


5 Hatineno %: C 60,85; H 6,06 
Ci7H2 O07. Beraucaeno %: C 60,71; H DyGo 


o-TonunatTpuanetuan-l-apaoOuHo3sa. K ocupHomy pactif, 
peaxtusa [puubapa, mpurorosenHomy u3 3,93 r (0,16 mon.) MarHud Mu 2p 
(0,16 mow.) o-6pomTonyoua, ObluIo MpHOaBseHo 5 © xslopTpHaueru-l-apaoune 
Tlanpueituian o6pa6orTKa Beach No MpesmectByiomjeh MeTo_uKe. IIpu mepey 
cTaWIM3alu “3 OyTaHona momyyeno 1,9 r (33% Teopuu) O-TOMMATpHaler 
apaOMHOSbI B Bue KpHcTasmMyeckoro Oeoro MOpouiKa Cc T. Md. 99—} 
BemecTBo OMHCbIBaeTCA BIIepBble. 


Hatimeno %: C 61,62; H 6,24 
CisH 207. BaruucmeHo %: C 61,72; H 6,28 


n-TouuvatTpuanetun-l-apaOuHo3a. Coequnenne Opiuio Nomyy 
10 pequsecTByrouleli MeToyuKe, Ucxoya U3 3,0 Tr (0,012 mon.) aueToxmopap) 
Hospt, 20,5 r (0,12 mow.) n-6pomTosyona u 2,8 r (0,12 mon.) marnua. Toe 
PeKPHCTANIM3aLUH U3 OyTaHosa MomyyeHo 2 r (50% Teopun) n-TOMMATpUaNey 
/-apaOvHOsbI B Bue SeNOCHeEKHBIX urs c T. nu. 102—103°. Bemecrso om 
BaeTCA BMepBBIe. 


Hatineno %: C 61,66; H 6,23 
CygH220;. BrrancueHo %: C 61,71; H 6,28 


HagbtuatTpuHanetTuna-l-apaounosa., SQbupHpi pac 
3,9 r (0,013 mou.) xn0ptTpHaleTu-l-apaOnHOsbl MOCTeMeHHO NpHOaBJAJICA K P 
Tusy [punpspa, nowyyennomy u3 29 r (0,14 mom.) «-6pomuaprammua u 359) 
(0,14 mon.) marnua. Jlanbueltmiad oOpaOoTka Bemacb 10 OObMHOH MeTOP) 
Iloce nepekpucTaslmu3alun “3 OyTaHoma momyyeno 0,8 r (15% Teopun) O€) 
KpucTaMyeckoH HadbruiTpuaueru-l-apa6unospl c T. mu. 137—138°. 
CTBO OMHCbIBaeTCA BIeEPBBIe. 

Halineno %: C 65,55; H 5,45 
Co1H2207. BaruucmeHo %: C 65,28; H 5,69 


TueuuatpuHanetua-l-apa6uno3a. Jina cuuTe3a MarHHlopra 
yecKOrO COeqMHeEHHA OplIo B3ATO 25,2 r (0,12 mon.) 2-i1oqruodena H 2,4) 
{0,12 mon.) MarHua. K pactBopy peaxTuBa Tpuubapa mpHOaBneno 3j 
(0,011 mon.) xmoprpHauetun-l-apa6uHo3pr. Ilo o6prmHo MeTOAuKe Nocwe Ti 
KPHCTaIM3alWH M3 H30MponusoBoro cuupta nmomyyeHo 0,8 r (20% Teop 
OeoH KpHcTalMyecKoH THeHHITpHaleTH-l-apaOuHosbl c T. Tt. 964 
BemlecTBo OMMCbIBaeTCA BIIEpBEIe. 


Haligeno %: C 52,34; H 5,48 
Ci5sH19O0,S. Baruucneno %: C 52,47; H 5,54 


AHM3HaATpHaneTua-l-apaO6uuo3a. K spupHomy pace 
peakTuBa Tpuupsapa, nomysenHomy u3 31,8 r (0,16 mon.) n-6pomaHu30ol 
4,08 r (0,16 mon.) MarHus, npHOaBaanca sbupHplt pacrsop 5 r (0,016 1 
xmopTpvaleTun-l-apaOunosn. Tlocne o6prHol o6pa6oTKu WH NepeKpucTasd 
WMH 43 OyTaHoa NonyyeHo 2,5 r (41% or Teopuu) anususTpuanerus-l-ap 
HOSbI B Bue OeCTAMLMX HrOMOUeK KpeMOBOroO UBeTa c T. Mu. 153—154°. 
CTBO ONHCbIBaeTCA BIIepBbIe. 


Halineno %: C 59,14; 


? 


H 5,96 
CygsH2203. Brruucmeno %: C 59,01; H 6,04 


0, 


PeneTHATPHauNeTUN-l-apaOuHosa. K shupnomy 
TBOpy peakTuBa I‘punbapa, nomyueHHomy u3 49 r (0,24 Mow.) n-Gpomdene 
u 5,76 r (0,24 Mou.) MarHua, IpHOaBaauca scbupHprit pacrBop 7,5 r (0,026 w 
ameToxmopapaOuHospl. Ilocme o6nrmHo O6paooTKH UH NepeKpHcTammMsalul 
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iola NoyyeHo 3,6 r (38% Teopun) deneTHITpHaleTu-l-apa6uHosbl B Bue 
pY¥ek c T. Mu. 126—127°. BemecTBo onucpiBaeTca BMepBEIe. 

Hatineno %: C 59,93; H 6,25 
Ci9H24O,. Brrmucneno %: C 60,00; H 6,32 
}NMOpaHH3HATpPHaANeTHA-l-apa6OunHosa. O0,5r annszus- 
geTus-l-apaOuHosbl pacTBopszocb B 10 Mi YeTHIPexxMOpHcTOrO yruepora, 
eHHOoro xmopomM. Uepes uac pacTBOp BbIJIMBaJICA B BOY; Opranwyeckult 
OTJCIAJICA, MIPOMbIBaJICA PaCTBOPOM ONKapOoHaTa HaTPHA, BbICYWIMBAJICA 
Je3BOJHbIM CyJIb*aTOM HATPHA, Noce Vero pacTBOpuTeIb OTTOHAICH. CH- 
fOOpasHbIi OCTATOK PpaCTBOPAJICA B HeOOJbINOM KOMYeCTBe TOpAyerO H30- 
goporo cnupta. Ilpu oxmaxyenuu nosyyeno 0,45 r Geno KpuctasmmHuye- 
xlopann3ustpHauetus-l-apaOuHo3pl c T. 1. 97—98°. BemectrBo onmucpi- 
‘l_ BIIepBBIe. 


Haiizeno %: C 53,64; H 5,41; Cl 8,77 
CygHo10,Cl. Bpruucueno %: C 53,79; H 5,48; Cl 8,84 


iuXNOphbeneTuHaATpHaneTUN-l-apabuHosa. Oboe 
HeTHITpuatleTusm-l-apaOuHHOsbl OblwIH XJIOPHPOBAaHbI B TeX Ke YCJIOBHAX, YTO 
pesbiqymem onpite. B pesybrare moyyeno 0,55 r cupona, KOTOpbI He 
OCb 3aKpUcTasmu30BaTb. B nposyxKte Haliqeno 15,41% xmopa, To cooTBeT- 
oT ero COJepxKaHHIo B AUXNOpdeneTusTpMaleru-l-apaOuHose (BLIYHCJIeHO 
.% xmopa). OuepuyHoe cTpoeHve NpoOsykTa, yYHTHIBaH OpHeHTUpyromlee 
Hue STOKCHIpynibl, ceqyrouee: 


OAC 


poMaHu3uaTpHanetTua-l-apaOuHosa. 0,IT n-aHu3sHiTpHale- 
l-apaOHHO3bl pacTBOpssoch B cMecH 20 MI JeqAHOM yKCyCHOM KHCJOTHI 
'Opoma. Uepes vac pacTBop BbWIMBaICA B BOY, SKCTparupoBasica Spu- 
spupHbili cio mpompwasca Bosoli, pacTBopom OukapOonaTa HaTpHA, 
MMBaICA, Moce vero sbupa oTronasca Ilocme nmepeKpucTaMsalHHn 
yTaHoua momyyeno 0,9 r Opomanu3nuTpHanetust-l-apaouHosbl B BHAe 6ec- 
HBIX HT c T. Ha. 129—130°. BemecTBo OMmucbIBaeTCA BIICpBHIe. 
Hafineno %: C 48,36; H 4,85; Br 18,08 

Cy,H210gBr. Brraucneno %: C 48,43; H 4,93, Br AMG 
u6pombenetuatrpuanetua-l-apa6uno3a. AnanorHunbM 06- 
im u3 0,9 r deneTunrpnaleTHiapaOuHOsEl Opi0 pu OpomupoBaHuu Nosyye- 
),85 rf HeKpucTanmM3ylomlerocs cupola AMOpOMIpOHsBOAHOTO. B pemectse 
(eHo 30,24% GOpoma (BbruucMeHO 29,75%). BemlecTBO ONHCHIBACTCA BIEPBbIe, 
Ipu iioqupoBaHuN anusv- u cPeHeTHI3aMeleHHOrTO apaOHHOSbl XJIOPHCTbIM 
bm B Buge cHponos Nomyyenbi o_mpousBoguble. B Bue HEKPHCTAaI US yIO~ 
Deca cupona Opa owyyena TakxKe 6yTHTpHaneTHu-l-apaduHo3sa 
ixoyom 63%. 

ocropcKuii-Ha-Jlony rocyapcTBeHHbIli yHUBepcHuTeT Ilocrynu0 
um. B. M. Momotosa 19 XI 1956 
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Jloxaagn Axanemun nayk CCCP 
1957. Tom 113, Ne 3 


A. MW. KATAMTOPOACKMH 


YCJIOBAA OBPA3SOBAHUA TBEPJIbIX PACTBOPOB 
OPrAHHYECKHX BEWIECTB 


(IIpedcmaeaeno axademuxom A. H. Hecmesnosvim 16 X 1956) 


Cuubl IpHTaxKeHuA, WeHCTByIOUMe MexKAy MoeKyJaMH, HW3 KOTOPBIX} 
CTpoeH OpranMyeckult KpHcTas, OOlaqaioT Kpaline cao HanpaBseHHOCe, 
Tlostomy cTpeMJeHve K MHHHMAJIbHOM SHEP HaXOJUT CBOe BbIPaKeHHe BY 
JCHUMH K WAOTHOM ynaKosKe ('). Kareropuu CHMMeTpHU WM TOTHOH ymaKo} 
OKA3bIBalOTCA BIOJIHE JOCTATOUHBIMH JIA MOHAMAaHHA CTPYKTYyPbI OpraHuyece 
Kpuctasma. B ormMuve OT STOFO, B MeTaJIIMYeCKUX HM HEOPraHvyecKuX KpuGH 
wlaX M@KAaTOMHbIe 3JICKTPOHHbI€ CBA3H MOryT MOJIHOCTbIO MOaBHTb (aki 
CHMMeTPHH HM MOTHOM yiaKOBKH. 

Vimenno mo3sToMy JIld OpraHHyeCKHX BeeCTB MOXKHO CflelaTb TOM 
(He HMerollly10 ycexa JIA APyrX KaccOB COeMHEHHH) POPMYAMpOBKH Tpal 
oOpasopaHuA TBepAbIX pacTBopoB. B opraHHYeCKHX KPHCTasaxX BOSMOM 
rlaBHbIM OOpa30M TBepybIe pacTBOpbI 3amemleHua. UyxKaA MoJeKysa CHOCO 
NOJMCHUTb MOJI€KYJIy OCHOBHOFO KPHCTaa, CCIM MOJIEKYMbI OOOMX THIOB OM 
KH 10 (OpMe HM pasMepamM. 

Buu30cTh pa3MepoB aTOMOB B HeOpraHWYeCKHX H MeTAJJIMYeCKHX KpUe 
JlaX SABJIACTCH HEOOXOAHMBIM YCJIOBHEM [JIA OOpasOoBaHHA TBeEPAbIX pacrTE 
3amemleHua. B opraHHuecKHX KPHCTasmax YCOBHe OH30CTH C(OpMbI HU pasMel 
MOJICKYJI ABJIA€TCH HEOOXOAUMbIM HW JOCTATOUHbIM, OMHAKO 39eCb 3HayMTeMl) 
TpyHee OXapaKTeEPH30BaTb KOJIMYCCTBEHHO H3OMOP(H3M MOJIeKY J. a 

AHaJIH3 CYII€CTBYIONIMX ONbITHbIX JaHHbIX HOKA3bIBaeT, UYTO BeIILeCTBO} 
pacTBopsetTca B BellecTBe B pH caegyromlem ycuoBuu. IIpeactaBum ceée, }) 
oqHa MOuleKyla BemlecTBa B yqanenHa u3 kKpucTana. Ha ocBodo,uBuk 
MeCTO B HJeaJIbHOH pemeTKe KpucTauia B nomenmlaem Momekyay A. Ec same 
HH€ MOXKET OCYIeCCTBHTbCA IPHMePHO C TEM X%Ke YMCJIOM KacaHHli HW pH CO 
HCHHH M@XKMOJICKYJAPHBIX PaMyCoB B AOMYCTHMbIX Ipeyemax, TO UpH CMeL 
HHH OOpa3syloTca TBepyEIe pacTBopbl. JlonycTHMpIMH MmpeqemaMu MexKMOUI 
JAPHbIX payuycos aromos H, C, N u O saBnsaiorca, COOTBeTCTBeHHO, 3HaUehil 
1,05 — 1,35; 1,65 — 1,85; 1,45 — 1,65 u 1,30 — 1,50 A. 

MbI NpoBeyeM B JaIbHeHIIeM NOMbITKY YCTaHOBIeHHA KOppelAuHM Me 
WOeM PaCTBOPHMOCTH HW pa3MepaMH BO3SHHKAIOUIMX MPH CMeWIeHHM cxKAaTH 
IycTor. 

PacTBopeHve IlyTeM BHEAPeCHHA BOSMOXKHO B OpraHWyeCKHX CHCTeMaX B f 
KHX Ciyyaax. Koadpbunvenrst yakoBKH OpraHHuecKHX MONeKys B KpHCTS 
JlexKaT B Mpegemax 0,6 Jo 0,8 (1). Sto sHaguT, uro B OpraHuyecKHXx KpPHCTadl 
BO3MOXKHbI HEOOJIbIUIKE MYyCTOTH! C OOMUM OObeMoM NOopayKa 10% or o6bema 
JICKYJIbI. 3 

Takum o6pa3om, TBepybie pacTBopbl BHexpenua A B B oGOpasyrorca B | 
Cayyae, ec MOueKysbI A 10 OObemy MpuMepHoO B 10 pas MeHbIIe MOWIeKY 
Pa3yMeeTCa, BaXKeCH HE TOJIbKO OObeM, HO H (bopMa NycTOTHI. 

TBepyble PacTBOPbl S3aMeIleHHA OpraHWyeCKMX BeIIeECTB BO3MO%KHBI 
C HeOrpaHHYeHHON PaCTBOPUMOCTHIO, OAHAKO JIA OOPpas0BaHUA TaKUX pacTBO 
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PHu3M MOIeKY SABIAeCTCH JMUIb HeOOXOAHMbIM, HO He JOCTATOUHDIM 
Hem. 
IM MoeKybl A u B 6nu3KkH 10 pasmepam u (opMe, TO porexysnt A 
SaMECTHTb MOJeKyJIbI B B xKpucrae. IIpu 3ameuenun cuMMetpua 
JOXKeCHHA MOJeKYI B KpHcTramie B Mower smH60 ocraTpes mpexueli, 
Cpasy H3MeCHUTbCA CKa4YKOM TIPH BxOweHHH B B nepBerx Momekya A. 
(MMe€TPpHA PpaciOJIOKeHHA MOJIeKyJI B KpHcTanne B yomKHa ocTaThea 
eli B CJleAyioulux Cyyadx: a) ecm MoneKysia B sanumaer B Kpucravue 
€TpHuHoOe * NOORKeHHNe, TO pH OOOH CHMMeTpHu MOveKyuIbI A; 6) ecu 
‘yta B 3aHuMaer B KpncTade He aCHMMeTpHUHOe TMONOxKeHHe, TO TPH 
MMMECTPHUHBIX MOJIeKyax A HIM Np HawMYHH paBHoro 4HCIa JIeBbIX 
\BLIX (OPM MOJIekya A. 
IMMCTPHA PaciOJOKeHHA MOJeKYJ B KPHCTasJIe M3MeHHTCA CKAaUKOM 
‘XOPKNCHHH B PaCTBOP NepBbIX MOJIeKy A, ecu MOeKyna B sanumaer 
(CTaie He aCHMMETPH4HOe TNOOwKeHHe, a MOMeKybI A acHMMeTpHUHBI 
u3 (pop). 
ctb A pactsopumo B B u B pacrsopumo B A. IIpu 6mu3Kux cbopmax 
yl HeMpepbIBHBI PA TBePbIX PaCTBOPOB BO38MOXKEH B CJIeMYIOULUX 
WAX: a) eECJIM CHMMeTPHA pacnoONOXKeHHA MOJeKyJ B Kpuctansax A u B 
KOBa;, 6) eCJIM CHMMeTPHA pacnouOKeHHA MOeKY BKpHcTamax A u B 
yaeTCA, HO CHMMeTPHA pacnooxKeHHA MOeKy B KpucTate B me- 
A CKauKOM IIpH BxOKJeHHH B KpHcTatm B mosekya A. Sto 6yxer 
‘THOCTH IPH PpacCTBOPpeHHH aCHMMECTPHUHEIX MOJIEKYJ B pallemare. 
CIIPePbIBHBIM PA TBEPAbIX PaCTBOPOB HeBO3MOXKeH, eCIH CHMMeTPHA 
WIOMKEHHA MOJeKyJI B KpHctasviax A wu B pa3qHuHa H Ip 3TOM MOJie- 
A BxoxaT B B, He MeHaAaA CHMMETPHH pactosOx%KeHHA MOJIeKyJI B KPH- 
e B, a Momexysnt B Bxoyat B A, He MeHSa CHMMeTPHH pacnouloxKenus 
<yJl B Kpuctane A. B sTom camyyae uMelorca Be TBepAbIe (pa3bi, 
WHT Ppa3sPbIB PacTBOPHMOCTH. 
CJIM He TOBOPHTb OO aCHMMeTPHUHbIX MOJIeKyJax, TO MOXKHO CKa3aTb, YTO 
OJHMBIM yCJIOBHeM OOpas0BaHHA TBEPAbIX PaCTBOPOB BO BCeX IPOMOpuAX 
THOCHTCA KO BC€M TpeM THIaM HeMpepbIBHbIX TBEPJLIX PaCTBOPOB) ABJIAeT- 
HMHaKOBad CHMMCTPHA B3aHMHOFO PaCMOJORKeHHA MOJIEKYJI CMeIIHBACMBIX 
TB, T. €. OJMHAKOBBI€ IIPOCTPaHCTBeEHHbIle PpyNMbIH YACa MOJIeKYJI B AUelIKe. 
aM H3BeCTHbI IIPHMepbl OpraHHYeCKHX BeleCTB, Y KOTOPbIX He TOJIbKO MO- 
bI OU€Hb OIH3KH 10 (opMe H pa3sMepaM, HO OUeHb CXOXKU HW YUAKOBKH Move- 
-Ecav mpu 9sToH O1M30cTH MMeeTCH TeM He MeHee pa3sIHuHe B CHMMeTPHH 
HOTO PacrOJOXKeHHA MOJIEKYJI, TO HeIPepbIBHbIN PA TBEPALIX PAaCTBOPOB 
BUTCH HEBO3MOXKHbIM. B KaKOM-JIHOO HHTepBaJIe KOHUeHTpalul JOWKeH 
CTBOBaTb Pa3pbIB PaCTBOPHMOCTH HJIM, HHave TOBOPA, HelMpepbIBHOe H3Me- 
2 KOHICHTPpaluH B TBEPOM COCTOAHHH BO3MO%KHO JIHUIb Yepes Pas0Bblil 
XO]. 
eM OM2Ke MOJeKYJIbI TAKHX KPHCTaJJIOB 110 (OpMe HW YeM POJCTBEHHee HX 
OBKH, TeM JOJDKeH ObITh Y2Ke PaspbIB pacTBopHMocTH. IlosTOMy He yAUBH- 
4O, UTO MCCIeAOBAaTeIH He 3aMe4asH STOTO paspbIBa HW HAXOJMIM HeMpepbiB- 
pA TREpALIX pacTBopos THB I u III Tam, rge Ha CaMoM Jee HMeJI MeCTO, 
3€TCTBCHHO, pacTBopbI THNOB IV u V. 
PesBblualino GObIUIOCe UHCIO CHCTeM ONMCaHO B JIHMTepaType OWIMOOUHO Kak 
EPbIBHbIe TBEPble PaCTBOPHI. 
ak, HallpHMep, HelpaBHJIbHO OTHECEHLI K TBepJbIM pacTBopam Tuma I cue- 
me CucTembI (aHHble B3ATHI H3 JlaHAoubTa): aHTpalleH — KapOasoul; aH- 
eH —(peHanTpeu; OeH30m —THOdeH; rentTayekaH —- rekcajleKaH; rerTaje- 
—oktajeKan; qudenun —3-cbropaupenua; WuOen3su —crTumboeH; AuOeH- 
—ToaH; HadptanvH — $-HadrTo.. 


AcHMMeTpHYHOe TOO2%KeHHE HJH TeO He COMepxXHT WeHTpa HHBEPCHH H 3ePKaJIbHbIX 
ocTeH CHMMeTDPHH. 
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K tuny III omm6ouHo oTHeceHbI: aKPHAMH — aHTpalleH; akpUuUH — qe 
TpeH; a306eH301 — Au6eH3uI; HabramHH —B-xnopHadraniuy; | ,5-7MHUTpoHE 
udu — 1,8-quHuTpoHadtanuHn; 1,5-quHuTponadranmun — 1,3,8-TpHHuTpoHe 
JHH; Judenua —2-propyuenun; yudenusa — 3-propyuerus. . 

JloctaTouno OOpaTHTb BHHMAaHHe Ha TO, 4TO aHTpalleH, AM@eHH, Hadray 
uMeioT 2 MONeKyJIbI B AUeHKe KPUCTaa CHMMeTpHH C3,, YTO HEBO3MOXKHO} 
BEICCTB, MOJICKYJIbI KOTOPbIX JIMUICHbI WEHTpa CHMMeTPHH. 

C OWMOOUHDIMH AMarpaMMaMH COCTOAHUA MbI CTOJIKHYJMCb TIP HCCHeETGl 
HMM CTPpOeHHA TBEPALIX PaCTBOPOB OpraHHYeCKHX BeWCCTB MeTOJOM PeHTI 
CTpyKTypHoro aHasM3a. PesyibTaTbl 9TOH paOoTHl, IpexAe BCero B OTHO 
CTpOeHHA TBEPAbIX PaCTBOPOB CHCTeM CTHJIbOeH — WHOeH3HII HW CeHaHTpeE 
aHTpalleH, OyyT CooOMeHbI B JpyroM MecTe. 


VWactutTyr asIeMeHTOOpraHHyecKUX COeMHeHHH Tloctynum 
Axaylemuu HayK CCCP 9 X 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


ioe A. MW. Kutatropogzckul, Opranuyeckaa xpuctannoxumua, Vay. AH 
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Aoraayn Akagemuu nayr CCCP 
1957. Tom 113, Ne 3 


XHMHA 


Uaen-koppecnonyzent AH CCCP J]. H. KYPCAHOB wC. B. BHTT 


CCJIEMOBAHHE MEXAHH3MA AJIKHJIMPOBAHHS| CIHPTOB 
HOAHCTbIM N-TPHMETHJI-«-®EHSTHJIAMMOHVEM 


MbiOo Halle paOoTbl ABIANIOCh HCCIeOBaHHe BOMpoca o mexann3me 
APOBaHHA COJIbIO AMMOHHA, COfepxKalleH 3aMelleHHbI~ OeH3HuIbHbIIt 
STUJIbHbIM) payukau. 

3€CTHO, UTO COCJHHEHHA AMMOHHA aJIKHMpPyIOT CHUPTEI Cc OOpa3soBaHHem 
Ix opupos. B yacruocru xuopucrsiii N-Gexnsnqumetumpenunammonuti 
yyeT CO CHHpTaMH Mpu Temmepatrype 140—180°, odpasysa Gex3uu0BBIe 
cmupTos (*): 


x) 
PhCH NMezPh + CsHyOH—>PhCH,OCsHy +HNMe,Ph 


DCAKUMIO AIKHJIMPOBaHHA BCTYMAaIOT TaKKe COM AMMOHUA, COsep Kalle 
CHHBIN O€H3HJIbHbIM paquka (7, °). 

OM aBTOPOB GbIIO YCTaHOBJICHO, UTO aJIKHIMpOBaHHe COeqMHEHHAMH aM- 
| ABJINeTCH TeTepOJHTHYCCKHMH peakUMAMH s3amemenna (1, 3, 5, §): 


i) | 
REEN— + Y:—>RY+:N— 

| | 
HaKO JO HaCTOAMero BPeMeHH He HMeCJIOCb AOCTATOUHDIX JaHHbIX JIA pe- 
| BONpOCa O TOM, KaKHM HMe€HHO OOpa30M MpOuCxoAUT Nepefsaya payuka- 
AMMOHHeEBOrO a30Ta MOJIeKyjIe aJIKMJIMpyeMoro BellecTBa (HallpuMep, 
Kun aJIKHJIMPOBaHHA COeCHHEHHAMH AMMOHHA, OTHOCHINMeCH K peak- 
) SaMeleHua Tua Sy, MOryT MpoTeKaTb JBYMA yTAMH: 
O6pa30BaHve HOBO CBA3H IIPOHCXOJMT OHOBPeMeHHO C Pa3PpbIBOM CTa- 


| 
}Takve peaKUMH Ha3bIBalOTCA CHHXPOHHbIMH. XapakTePHbIM IIPpHMepoM 
OHHBIX IpoueccoB cayxKaT peakIHH, UyujHe Yepes aKTHBHPOBaHHbIH 
yeKC. i j ] 
| OOpasoBantio HOBOM CBA3H IIpeMUIeCTBYeT NOJIHbIM PaspbIB CTapou a 
(pu 9TOM oOpa3yiorca CBOOOsHIEe HOHLI KapOonua. Takue peakI{MH Hasbl 

1 ACHHXPOHHDbIMH. 

‘MMCHEHHe OMNTHYECKH AKTHBHbIX BeUCCTB MOSBONAeT OTAMYATb CHHXPOH- 
|POLeccbl OT ACHHXPOHHHIX. CHHXPOHHbIe peakWHH MPH aCHMMeTPHYCCKOM 
2 conpoBoxarorca OOpamjenuem (uM COxpanHeHuem) Konpurypalun, Tora 
\CHHXpoHHbIe (uflymMe yepes MpomexyTOYHOe OOpasoBaHue CBOOOMHEIX 
| KapOOHHA) COMpOBOXxKAaloTcA sees pallemH3alvel, ABIAIOMeHCA Ce 

#1 IIOCKOCTHOM CTPpyKTYpbl KapOOHHeBbIX HOHOB. 

1 H3y4HIH Sikhs owe en aeoret 3THMOBOTO H H-OYTHMOBOrO CIMp- 
jaruuecku-aKkTHBHOH compro d-N-TpuMeTH-«-peHSTHaMMOHHsA. 

IM STOM, CCIM peaKUMA UeT 110 CHXPOHHOMY MeXaHH3My, AOIKHO UMCTb 
4) Ha OCHOBaHHM CKa3aHHOrO BbINe, COXpanHeHve ONTHMYECKOH aKTHBHOCTH 
PKTAaMM peaKkUH, CCIM Ke peaKUMA BACT NO ACHHXPOHHOMY MexaHusMy, TO 
YKT peakUHH JOuDKeH ObITb JIMINeH ONMTHYCCKOM AKTHBHOCTH. ys 


el ® «| el 
: CH—NMe, __, eee ANTS RO—CH 
—NMe - 
oo Mu . HCH, CHs 
(5) th ye Ph 
® G3) @ & 
&CH—NMe, » CH ROH R—O-CH __, R-—O-CH 
| —NMe, | I, hy ape | 
CH, CH, H CH, CH; 
d dl dl 


PeakUHA aJIKHJIMpOBaHHA W3y4amacb B TeMMepaTypHOM MHTepBase 1d 
155° (pu Temnepatype HuxKe 135° ankumMpoBaHve CIMpTOB HoAucTHIM N 
MeTHJI-%-(peHITHJIAMMOHHEM HeT CO CAHUIKOM Maso CKOpocTbio). PacrBopi 
JICM CK aIKAMpyeMbIM CHUPT, B3ATHIN B M380bITKe. OOpasoBaBuIneca 
3yIbTaTe Peak a-PeHSTHMANKHOBbIe SPUpbl OblIM UCCMeAOBaHbI NOM 
MeTPHUeCKH. . 

Oxasamocb, 4YTO BO BCeX HCC€MOBAHHbIX CIyYadxX MOJYUeHHBIe sip 
ONTHYeCKOH AKTHBHOCTbIO He OOMaamH. OAHaKO OCTAaBasIOCh HeEACHBIM, Ip 
XOJMT JIM palleMHsallMA IPH peakUMM aJIKHJMPOBAHUA HIM B HCXOJHOM COMI 
MOHHA B pe3yJIbTaTe HarpeBaHHA CO CIMPTOM IIpH BbICOKOM Temlepatype. 
ObI BbINCHHTb 9TOT BOMPOC, MbI MpPOBeNH peakIMIO B TaKHX YCJIOBHAX, 
Hoguctpi d-N-Tpumetus-«-eHsTHaMMOHHH BCTYNAaJI B peaKUHIO He NOHO 
SaTeM He BCTYNMBIIMH B peakuHio HoguctTei N-rpumerHsi-«-cpeHsTH1aMM t 
OblJI BbIAeIeH H3 CMeCH coeH bpakWMOHHOH KpucTammusauveH. Oxka3aJ b 
UTO BbIJeeHHaA H3 peaKIMOHHOM CMECH COJIb MOUTH MOJHOCTBIO COXpaHHula Gi 
NepBOHATaIbHY!O ONTHYECKYIO AKTHBHOCTb, TOra KaK NOMYYeHHbI «eH 
METHJIOBbIM SCPHP Obl MOMHOCTbIO JIMINeCH ONMTHYCCKOH aKTHBHOCTH. 

V3 nOuIyYeHHbIX JaHHbIX CuleqyeT, YTO peaKUHA aJIKUMpOBaHUA Cry 
CouIbio N-TpHMeTHJI-%-peHSTHAMMOHHA HAeT Yepe3s IpoMexyTOUHOe OOpasel 
HHe MOHa &-(eHSTHIKAapOOHHA, T. €. MO ACHHXPOHHOMY MeXaHM3my (cxema (if 


i 
t 
b 
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QIKCNePUMeCHTAAbBHAA Usd Culsb 


1. d-N-qumerus-a-enstuamMuH. Cmecb 156 r uucroro /-a6104HOKHCH) 
d-o-pensTunamuna (7), 180 ma 85%- MypaBbuHoh KucnoTEI u 175 ma 30% 
copMaJiuHa HarpeBaiu mp 95° B TeyeHHe 10 yac., 3aTem WOOaByeHO 75 Mu Kal 
COJIAHHOM KHCJIOTHI, MOCIe YerO MYpaBbHHad KUCIOTA H BOJa ObINIM OTOTHAHBT! H 
KyyMe. OctTaTok pacTBopeH B BOJe, No_ueo¥eH HW Mepernan c mapom. Ju 
JlaT BCTPpAXMBaICA C 20M YKCyCHOrO aHrHuypuya, Nosuenouen HW H3BIeUeH 6 
3010M. IJomy¥enHbId MpOAyKT pasorHaH Ha KOOHKe. Berxoy d-N-qumermd 
cbeHsTuaMuHa focTuran 73,2 r (81% ‘Teopun); n® 1,5022 — 1,5 
d;’ 0,9027—0,9030; [al =+70,8—71,6° (6e3 pacrsoputens) *. } 

Coo6ujaocb (*), aro /-N-qumerun-o-penstunamuu uMeer [a]?4 — 65,3%) 

2. doguctnk dNrTpumetTun-a-hbeuaTuNaMMOHHE 
nomyyen “3 d-N-yqumMetus-«-pensTuUaMuNa MW HO_UCTOrO MeTHa NO H3BeCTE 
M3 JWMTepatTypb! MeToyy (°). [lepexpucTamM30BaHHbI H3 CMeCH alleToHa C- 
poM, umen T. ma. 157—157,5° **, [a]5=-+12,3° (B H,O, C =8,8%). © 

3. B3auMogetictBue koguctoro d-N-T pumMeTu a= 
PeHSTHAAMMOHUA C METHAOBLIM cuuptTom. 0,05 ¥ 
woyuctoro d-N-Tpumetus-«-~pbexsTHiamMMonus Hu 0,2 Mom. abc. MeTumoporo cml 
Obl HarpeTbl B 3anaaHHOM amnyne mp Temuepatype 136+ 1° 8 Teue 
O-aaC: ri 4 

CojlepxxuMmoe amilyJbt O6padotano 50 Ma a6comornoro, He coqep»Kaller ” 
pekucen, supa. Comw aMMOHMA OpICTpO oTcacHIBaNuch Hf IIPOMbIBaJIHCB 


MH, mocwe ! 
= ' 
Tloqo6ubim o6pa3om npH MeTHMpOBaHHA d-BHHROKHCIOrO 1-x-eHsTHaMHNa Obl T 

yeH onTuyeckH uncTHI /-N-yuMerua-o-dbeHsTHIaMHH eS 71% 
** dl-comb uMeeT T. nm. 147—148°. 
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(6e3 pactBopuTesa), } 


jica loTaimemM. PacTBoputeib OTOrHaH Ha KOJIOHKe. Bopijeneno 1,63 r 


STHJIMeTHNOBOrO appa c T. KH. 68,5—69,5° (20 mm), n> 1,4951. 
TpeqemeHve ONTHYeCKOH AKTHBHOCTH NOKasai0, 4YTO MOsyYeHHBIt scbup 
PTCA palleMHYeCKHM BeLLeCTBOM. 

Ea HepacTBOpHMOH B apupe cmecu cove amMonua (11,5 r) mepekpucranau- 
% M3 alleToHa — apupa momyyeno 2,21 r Hogquctoro TerpameTHJIaMMOHHA 
,P Hoguctoro N-TpuMerTuu-«-(beHSTHIAaMMOHHA, OOaqatoulero T. Ht. 142,6— 
~. Onlpeyesenne onTuveckol aKTHBHOCTH MoKasai0, YTO He BCTYNMBIUAA 
KUHIO COUIb OOMAaaeT YCJbHbIM BPaleHHeM, JIMIb HeMHOTO OTIHUAaIO- 
A OT YeJIbHOTO BpPaleHuA HCXOAHOTO HOAHCTOTO d-N-rpumerua-a-enstita- 
qua (fal) =+ 11,5° pmecro +12,3° ana ucxoquoit com). 

OUBeCHHbIe JAHHbIC MOKASbIBaIOT, YTO AJIKHJIMPOBaHHe MeTHJOBOrO CIHp- 
‘eT C IPOM@XYTOUHDIM OOPa3s0BaHHeM HOHA a-(peHSTHMKaApOOHHA. 
38YJIbTaTbI OMbITOB MO aJIKHJIMpOBaHHIO MeTHJIOBOTO CIMpTa HOMCTbIM 
IMeTHJI-%-(peHSTHIAMMOHHEM, TIpHBeeHbI B TaOw. |. 
BsaumMogeucrT 


‘wonuctoro daN- Ta6auua 1 


MeTH I-a-beHSTHI- B34 | 43° ners pho 
OHUA c 9THTO- Eas | SoH/SESF] 20 Beige 
SES. Eas (soe | "Dp T. kum., °C (mm) SEORCS 
ciuptTtom. 0,1 S828] SR2 8585 CHPERS 
= Mant] eens l|R kaa ee a ee 
Hoyuctoro d-N-rpyme- - 
(beHSTHJIAMMOHHS u 
‘MO. a6c. 9STHIOBOTO dl 130 8 |1,4950] 62—64 (17) ak 
‘a HarpeBalOcb B 3a- di |455—8) 4 |1,4948} 56—57 (42) — 
d |153—5| 4 |4,4946] 75—78 (32) dl 


ae eee aan d |435—7| 5 |4,4954| 68,5—69,5(20)| 
PAKIMOHHAA CMecb OOpabatTHrBasacb 100 ma 0,2 4 HeSOa, dumbrpoBpasmach 
\TparupoRasacb XJopHcTEIM MeTHeHOM. IlomyyeHHbIii 9KCTpaKT Opi Mpo- 
soqolH, pacrsopom NaHCOsu spicymien MgSOs. Ilocme oTrouku pacTBopu- 
W pakiMonHOl MeperouKH Opto NoyyeHo 4,3 r yucToro STHI-x-pensTH- 
‘0 xpupa cT. Kun. 60,5—61,0° (8 mm). BemjecrBo onTH¥eckOH aKTHBHOCTbIO 
Sagano ([x]3? = 0+ 0,2°). 
Hatigeno %: C 79,78; H 9,34 
Cy)Hy4O. Beraucaeno %: C 79,98; H 9,39 

PBsaumogzefictspue Homguctoro /-N-TpumMeTus-a- 
9THAAMMOHUSA Cc H-OyYTHAOBHM cnupTom. 0,05 m 
oro [-N-rpumetus-a-peHsTHaMMoHUA (onTHYeckas uHcToTa 59,8%) 
17 Mom. Ccyxoro OyTHOBOrO CIMpTa HarpeBasocb B KovIGe C OOpaTHbIM 
|HbHHKOM B a30Te B TeyeHHe 5,5 4ac. NpH 12,5+3°. 

saKIMOHHaA CMeCcb OOpaOaTbIBasacb 25 Ma H2O 4 9kcTparMpoBasacb OeH- 
. 
SHZOJIbHbILt pacTBOp OpraHHdeCKHX BeleCTB ObL MPOMbIT Boyol, 2 4 H2SOs, 
h Bonoit, 10%-m pacTrBopom cogbl H BbicyueH K,COsg. 
fomyyeno 1,89 r Gyru-a-pensTHIOBoro Supa C T. KAI. 90,5—91,0° (8 mm), 
14812, d;’ 0,902. BempectBo oKa3as0Cb JIMINCHHBIM ONTHUeCKOH AKTHBHOCTH, 
i— 0,1 +0,2°). 
| Haiineno %: C 81,07; H 10,04 
CyoH,,0. Brruucaeno %: C 80,82; H 10,17 


MCTHTYT 9/leMeHTOOpraHHyecKuxX CcoesMHeHHH Tlocrynusto 
14 XI 1956 
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WM. C. MYCTA®HH, JI. O. MATBEEB u E. A. KALIKOBCKAA 


K BOMPOCY O BJIMAHHM BHYTPEHHHX BOJOPOAHbIX CBA3E} 
HA OKPACKY OPFAHHWYECKHX COEAMHEHHU 


(ITpedcmaeneno axademuxom H. H. Hasapoeim 20 XI 1956) 


PacTBopbl JurasorennpousBogHblx 2,5-qHOKCH-n-OeH3OXHHOHA MIM PaoK 
AHWJIOBbIX KHCJIOT O61aaloT HHTEpeCHOH OCOOeHHOCTHIO: OyAyIM OKpalleHHr 
B (MOMeTOBHIT BET, OHH IPH NpHOaBNeHuM MeOvel pesKO CHWKAaIOT MHF 
CHBHOCTb OKpaCKH, He H3MeHAA CBOero IBeTa. Takoe MOBeseHve STHX PacTBa 
HECKOJIbKO HeOObIMHO, TaK KaK AHAaJIOTHUHbIC OKPaLIeCHHbIe PaCTBOPMMBIe G 
HHYeCKHE BeLLECTBA, CMOCOOHbIe OTULEMIATh HOH BOROpOsa, eC HW H3MeHAiIC 
B IIPHCyTCTBUM Weel, TO NpHoOpetaioT Oowee rmyOokyto HW Oosee HHTeK 
Hyto oKpacky. He cayualino MbIl MOUTH He HM€eM OJHOLBETHBIX MHAMKaTO 
c OeCUBeTHOH WeOUHOH dopmon. | 

CoppeMeHHble XHMHMUECKHE TEOPHH UBETHOCTH ONpeeJIeHHbIM O6pa3om OOF 
HAIOT OATOXpOMHbIM UM THMepXpOMHbI sdPeKTbI, KOTOPbIMH OOBIYHO COMPO; 
yjaeTtca M3mMeHeHHe pH pactTBopa OKpalleHHbIX OpraHH¥YeCKHX BeIIeCTB 1 
loro Xapaktepa. Tak, HallpuMmep, no Teopuu J[uspTex u Buyuurepa, ep 
OKpallleHHOrO BeleCTBa B HOHOHAHOe COCTOAHMe HMeeT CJIeACTBHEM MOBBIIIel 
NOPJIOTHTeIbHOH CHOCOOHOCTH, TaK YTO HHTCHCHBHOCTb WBeTa HOHOMJHbIX | 
€MHCHHH YacTO MpeBbIlaeT HHTCHCHBHOCTb UBeTa COOTBETCTBYIONIHX HeHOHG 
HbIX COCMHEHHH Oombue, yem B 100 pas (?). | 

IIpapya, B TeX Cly¥YaAX, KOra WeEHCTBHE IeOUH MPHBOAUT B KOHeUHOM Ce 
K 3aIlOJIH€HHIO KOOPAMHATHBHBIX WpoOem0B, Tora HaOJOMawOTCA FHMCOXpPOME 
HM THNOXpOMHbIM adeKTbI H axKe MomHOe OOeclBeyMBaHHe BenlecTBa. Mey 
Tak OOCTOHT JeJIO, HallpHMep, IPH Nepexoyle OkpalieHHbIX KapOOHHeBbIX CC 
B O€CIIBeETHbI€C KaPOHHOJIbHbIC COCMHEHHA. 

OgHako TaOreHaHHJIOBbIe KHCJIOTbI ABIAIOTCA CTPyKTYPHO HeCsOK 
BeLeCTBaMH: 


fs rae X = Cl, Bruau J. 


Tanoren B STHX COCMHCHHAX CBASAH MPOUHO, YTOCHeMyeT Kak U3 OCOO 
HOCTeli UX CHHTesa (JeHcTBHe MeNO"H Ha TeTparamoren-n-GeH3OXHHOHbI), 1 
M TOPO (akTa, YTO OHH BSAMMOJeHCTBYIOT C HOHAMH Cepebpa, axKe B OTHOCHTE 
HO XKECTKHX YCJIOBHAX, C OOPasOBaHHeM COOTBETCTBYIOMNIMX TanorenaHusar 
a He rejloreHuyia cepedpa. 

Ip uqeHTHpukaluM CHHTeSHPOBaHHEIX HaMH M0 CyMIeCTBYIOMUM pon 
M COOTBETCTBEHHO OUHMILCHHbIX PaslOreHaHWJIOBbIX KHCIOT (2-5) oOKasaJOCb, 
OHH COOTBETCTBYIOT HPHBOAHMbIM B JMTepaType *. Onn ABMIAIOTCA CHJIbE 
KuCOTaMH. Boylopoqubie nokasatenu ux 5-10°? M pactgopos, paccuuTaH 


* B mpobeqeHuu SKclepHMeHTOB mpHHumasn yyactue E. I. Kasaxoza u P. VW. Cropo 
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N€KTPOMPOBOAHOCTH, OKa3aJIHCb COOTBETCTBEHHO PaBHbIMH: WIA XWOpanu- 
Gi kucnotst 2,31; qua OpoMaHHIOBOl KUCOTHI 2,92, JIA HOMAHMOBON KUC- 
§ 2,21. Oru Janne CBHACTCIbCTBYIOT O TOM, YTO Y HOMAHHJIOBOH KUCJOTEI 
HO HOHH3HPOBaH H BOROpOA Broporo ruypoKcuwa. , 

7PH pacTBOpeHHH STHX BeLILeECTB H UX B3aMMOJelicTBHU CO mLeIOUaMU BpAN 
)OHCXORAT KaKHe-IHOO CepbesHble MOTPACeHUA CTPpyKTYPbI HX MOmeKy,— 
[TO 9THM HeJIb3H# OODACHUTh HaGsIOMAeMbIli ONTHUeCKUIT apext. PyKosoy- 
MCb OObDIUHBIMH TIpeAcTaBieHuaMH, CKOpee MOXKHO IpeAMOMORKUTb, UTO pac- 
HH€ B JaHHOM CJlydae COMpoBowaeTcn Gomee HH MeHee JaneKo HyAyueti 
allveH, a B3aHMOJelicTBHe CO ImeTO“AaMu — OOBIINEIM coleo6pa30BaHHem, 
(-IEAYIOWAM MOJHbIM pacnayoM Ha HOHBI. 

\leyeT 3aMeTHUTD, YTO H3y4yeHne H OODACHeHHe ONTHUeCKUX CBOLCTR ranoren- 
SOBbIX KHCJIOT HMECT He TOJIbKO H3BeECTHbIM TeEOpeTHUeCKHM MHTepec; yKasaH- 
DBOMpoc uMeeT H OUpeeneHHBIt TipakTHYeCKHH CMbICI, TaK KaK OHO H3 
faTPHBaeMBIX BeNIeCCTB — XJOPaHHOBan KHCIOTa — IIpHMeHAeTCA B Ka-~ 
P€ KOJIOPHMETPHYeCKOrO peakTHBa Ha Kabul (8-9), 

| pesysbTaTe COMOCTaBJICHHA H aHaJI3a BC€X HMCIONUXCA B HallieM pactio- 


HHU (bakToB, MBI IIPHIWJIH K BBIBOAY, ITO JUMCCOMMAaMHtO raJIoreHaHHJIOBbix 
IT CIEAYeT OMHCbIBATh CXeMON: 


| 7) “ fn 0 acne 
ee ac xX NYO Nes Rene 
hulse: Gx .teor| >| = [| 
| || ise 4 
ea) 2 ere el z 
OKpallleHbl OecILBeTHBI 


‘AKHM OOpa30M, MBI CYHTaeM, YTO MpescTaBMeHve O BHYTPUMOVIEKY SAP HBIX 
DOAHBIX CBH3AX JlaeT PYKOBOAAMLYIO HHTb JVIt NOHHMAHHA ONTHYeCKHX 
TB PaCTBOPOB raJIOreHaHHJIOBbIX KHCJIOT. : 
[pHBeJIEHHOe BbIMIe HaNMCaHHe CTPyKTypbl KHCJIOT H CTYNMeHYaTOH UX uC- 
aH €JBa JIM MOKeT BbISBATb BO3PaKeHHA; IpesmomoReHHe OO oOpaTuMmo- 
apomecca Ppa3spylWIeHHA WM BOSHHKHOBeCHHA BHYTPCHHHX BOJOPOHBIX CBA3eH 
°T ObITh OOOCHOBaHO He TOJbKO CCbINKaMU Ha aHaJIOrHH, HO H 9HepreTuye- 
HM cooOpamenuamu. Uro kacaetca jelicTBua BHYTPeHHUX BOJOPOMHBIX CBA- 
Ha CII€CKTp CBETONOPIONLeHHA OpraHHyecKHX COeAHHeEHHH, TO STOT BOTIpoc 
TepaType pacCMaTPpHBaJICA B CaMbIX Pa3JIMUHbIX acnlekTax (10-12), 
[3 NpHBeeHHOM BbIMIe CX€MbI BbITeKaeT PA CeACTBHH. Bo-nepBblx, npHu 
ABJICHHH PaCTBOPOB raJIOreHaHHJIOBbIX KHCJIOT OMTHYeCKAaA IJIOTHOCTb STHX 
BOPOB JOJDKHa YMCHbIUATBCA OBICTpee, FEM STO CuIeyeT H3 pacueTa Ha OCHO- 
M KOHUCHTpauH paCTBOpeHHOTO BellecTBa. 
}O-BTOPbIX, MpHOaBsIeHHe K STHM PaCTBOPaM CHJIbHbIX MHMHEPaJIbHbIX KHC~- 
(OJKHO COMPOBOXKaTbCA 3aMeTHbIM YBEJIMYCHHEM HHTCHCHBHOCTH OKpackH, 
uOaBseHHe mlesOueH — pe3KHM YMeHbIIIeCHHeM ee. 
J-TPCTbHX, PACTBOPHMBIle COJIM STHX KHCJIOT AOJMKHbI OKPAallMBaTb PaCTBOPbI 
T Ke UBeT, YTO H KHCMOTA. 
-YETBEPTHIX, MOJIAPHbIC KOSPPHUMEHTH! IKCTHHKUMH KUCJOT B MakCHMyMe 
OILCHHA JOJKHbI ObITb 3HAUHMTEJIbHO OOJIbILMe TAKOBbIX PaCTBOPHMBIX coueH. 
“HATEIX, WpHOaBJieHwe K paCTBOPaM KHCJIOT CMeINIHMBAIOMIMXCH C BOOH Be- 
BC MaJlOH JJU3IeEKTPHIECKOH NOCTOAHHOM JOJLKHO IIPHBOJUT K YBCMYeHHIO 
OCTH OKPaCKH PpaCTBOpOB. \ 
. aoe nore STE C SKCHepHMeHTaJbHbIMH (baktTamu, 
€HHIO KOTOPbIX MbI H TlepeXoJuM. ' 
acre eee ee HW UX ee lO CBOHM ONTHYeCKHM CBOHCTBam co- 
‘CTBCHHO CXOXKH, O YM CBUJeTCIbCTBYIOT CIeCKTPaJIbHble KPHBBIC, CHATHIE 
oTometpe Ilympdpuxa (puc. 1). 
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CooTBeTcTBeHHO CXOKU M MOJIAPHBIC KOSPPHUMeHTE! SKCTHHKUMM KuCl 
(Exon,) H Come (Evon,) AAA CHeKTpaIbHOM O6sacTH OKONO 550 My. 


Kuenota Eyon|«? 107% Evon|c* 10° 
‘ 
XopaHusoBaa 0,77 0,18 
Bpomanniopan 0,84 0,2 
Voganunopaa 0,84 0,25 


[]pupeeHHble aHHble CBUETEbCTBYIOT O TOM, YTO MOAAPHBI Koappu 
ranoreHaHHNOBol KHCJIOTHI OobIUe TAaKOBOrO ee comM B 3—4 pasa. 


Puc. 1. Cnexrpabuble kpuBble 0,002 M pacrBopos ramoreHaHHJIOBbIX KHCJIOT 
(1) u ux HaTpHeBbIx comeli (2): J — xnopaHunopaa, J] — 6pomaHHuoBas, 
III — “oxanunosaa 


IIpu pa36aBseHuu pacTBOpoB MOJIAPHbIe KOSPPUMHEHTHI SKCTHHKIUMH Faso 
aHHJIOBbIX KHCJIOT YMeHbUIaIOTCA B CBA3H C TeM, YTO YBeHYMBaeTCA CTEM 
NHCCOUMalH, YTO BUAHO H3 JaHHbIX H3MCHCHUA eyon XJOPAHMJIOBOM HU HoMal) 
JIOBOH KHCJIOT IPH Ayaxc B 34BMCHMOCTH OT KOHUEHTPallHu pacTBopa: 


KouueuTpalua, Eyon XiOpaHnnoBok Eyon UWomqanMioBolk 
Moul/ JI KHCIOTEI (X107%) KucsoTE (x 1073) 
00020 0,77 0,84 
0,0013 0,69 0,77 
0 ,0006 0,66 0,74 


- JleHcTBuTeNbHO, pH pa3s0aBIeHHH pacTBOPOB TaJIOreHaHHJIOBbIX KUCH 
CBeTONOPOMeHHe HX YMeHbIUUAeTCA B OobUIeH CTeNeHH, YeEM MOXKHO pacecl 
TaTb Ha OCHOBAHHH YMCHbINICHHA KOHWeCHTpauuH. UTO KaCaeTCA Emon, TO IPH Pp} 
OaBneHuu pacTBopa B 3 pasa MocmeqHH ymMenbulaeTca Ha 15—20%, T. @.) 
BeJIMYHHY, BbIXOAULYIO 3a Tipeesbl OWMOKH OMbiTa. H 

IIpu npHOaBseHHy K MOUTH OecHBeETHLIM paCTBOPaM H3y4aeMbIX BeLIECTB P| 
OaBJICHHbIX MHHEPaJIbHbIX KHCJIOT COBEPUICHHO ACHO HaOsIOfaeTCA yBeJIM4eH 
MHTCHCHBHOCTH OKpacKH. TMnepxpoMHbIM 9cpPeKTOM COMmpoBoxKaeTcaA UM Bi 
Je@Hve B PaCTBOPbI KHCJOT BeMIECTB, MOMaABIAIOMIMX AUCCOWMALHIO (ane O}: 
IIpuOapnenve memovell K APKO-OKpalleHHbIM pacTBopaM, Kak y2Ke TOBOpHIG 
BbIUE, CONPOBORAAeTCH Pe3KHM YMEHDbINCHHEM HHTCHCHBHOCTH OKpPaCKH. | 

Jina CpaBHeHHA C paCCMOTPeHHBIMH COeCHHCHHAMH Mbl CHHTe3HPOBa} 
n,n’-quoKcn-2,5-qudpenunOeH30xXHHOH-1,4 (2%): 


U yOequJIHCb B TOM, YTO HepeXO STOFO BeLECTBA B HOHOMHOe COCTOAHHEe CO: 
BOK MaeTcA OOBMHbIM OapOXpOMHBIM H THIepXpoMHBIM aceKTamu: caMo 
BemjecTBO Np A = 430 UMeeT yon NOPAAKa 7,5- 10°, a mposyKT Bsaumoyetich 
ero CO IeIOUbIO MPH A = 550 MMeeT exon 1,1-104. Toro HU cneqoBaNO OmKU 
Tak KaK B JaHHOM CJlydae B MOJIeKyJIe OTCYTCTBYIOT BHYTpeHHue BOsOpOy 
CBA3H. ; 
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aK¥M OOpa30M, paccMOTpeHHble B aHHOli paGoTe PaKkTHI JOKHI ObITh 
BIBACMbI TPH HCMOMb3OBAHHH TaJlOreHaHMJIOBbIX KHCJIOT B KOJIOPHMeT- 
) * 


‘apaTOBCKHH TOCyapCTBeHHbI YHHBepcHTeT Tlocrynuso 
um. H. I. UepupimescKoro 27 IX 1956 


UMTHPOBAHHAA JIMTEPATYPA 


P. Buuwurep, Opranuyeckue kpacutenn, 1936, crp. 17,22,28. *C. Graebe, 
“Ann., 263, 16 (1891). ® UW. I y6eun, Merogs oprannueckol xumun, 3, B. 3, M., 1935, 
ee Con ack SO. T ee. Oul,t Ould se Arh CREM ESOC a Som aOlmuaT Om LOlA): 
morrey, W. Hunter, J. Am. Chem. Soc., $4, 702 (1912). ®A: Barreto, 

Abstr., 49742, 53545 (1946). 7E. Tyner, Anal. Chem. 20, 76 (1948). 
Beamer, A: Vo0igt,J. Am. Chem: Soc., 73, 3197 (1951), ° B. HasiapeuxKo, 
dHPtOK, SaB. ma0., Ne 12, 1425 (1952). 6B. Noptruaa, H. JlepKkoes, 
‘Macokykouxkui, JAH, 82, 603 (1952) 4A. Nopak-Komun, Usa. 
MCCP, OXH, 1945, 261. 122J1. Kyapb6epr, JI. Moaort, HW. MycrTraguu, 
XMM. 2KypH., 21, 766(1955). %%R. Pummerer, E. Prell, Ber. 55, 3105 (1922). 
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Jloxnagn AkafwemMun Hayk CcccP 
1957. Tom 113, Ne 3 


P. J. OBOJIEHIEB u B. B. AMBA3SOB 


CBUTbI TYMAMA3SHHCKOFO MECTOPOKAEHUA 
(ITpedcmaeaeno axademuxom H. H. Hasaposeim 20 XI 1956) 


KOBaHHbIMH B 1906 r., Oblm0 yCTaHOBJICHO IIPHCyTCTBHe B KEPpOCHHOBOM JMC 
JIaTe KaHay{CKOH HepTH COeAHHCHHH, BbIKHMAarlOulUX BbILLe 200° 4 MMerOULUX & 
utyio tbopmysty CpH.,S. STuM coeqHHeEHHAM OblIO aHO HavMeHOBaHHe THOMAlE 
OjlHaKO HH OJHO M3 HUX He ObIIO BbIJeIEHO B UMCTOM BHe UM UCHTHPUUMPOBAby 

Tio wacTosmero BpeMeHH HCCeQOBaTeIAMM pa3JIMUHbIX CTpaH MMpa 
WAeHTHpuUUpOBAH B HedTelmposyKTax, BbIKHMaoul“x BEuUe 200°, TOMbKO Of 
IMKIHUeCKHM CybpuA UM OblO yYCTaHOBMeHO, YTO COepxKalllMeca B He*Tedh) 
WykTax WukKsMuecKve CysbpuAbl MOryT MpHHaexaTb K Pa3JIMYHbIM TOMOP 
ruyecKuM psxyjam (2-5). b 

B cBa3H C H3JIOXKCHHBIM, HAM TIpeACTaBANOCh HeOeSbIHTePeCHEIM COOOL 
O BbIJeeHHOM Hamu B-OyTusTHOaHe M3 He*TH yrueHOCHOH cBuTHI Tyas} 
CKOrO MecTOpOmKAeHuA. Ota HecbTb Obila MOABeprHyTa HaMH BaKyyMHOM U3Ot 
MHYeCKOH peKTHuKalluH, B Mpowecce KOTOPOH TemnllepaTypa KyOa Obpiwla || 
CTOAHHOH U paBHol 135 4+-0,5°, a aBMeHHe MOCTeMeHHO CHHKaJIOCb OT atl 
cepnoro yo 0,5 mM pt. cr. Bea anmapatypa Opia u3roTOBIeHa H3 HepxKaBil 
ule cramM u cTekna. B pe3yubTaTe peKkTuukalluu Opin momyyeHb! 2%-€h 
o6bemy (bpakuuu, KoTOpble mpv pasrouKe m0 TOCTYy Bpikunaau B npepenax 1; 
18°. OqHa u3 TakHX PPaKUHH, BLIKHNaBUad B Mpegenax 196—214° u coxepmH 
waa 1,02% o6mel cepbl, Oba NOABeprHyTa XpoMaTorpadupoBaHHlo Ha Ch 
Karesie Mapku MCM. C sroli Wesbio CHuINKaresIb, HMEBLIHH BesMuHHYy 3epHa 0, 
0,25 MM, 3acbillayica B XpoMaTorpaduyeckyio JaTYHHY!O KOJOHKYy BbICOTOH 4, 
M Wuametpom 18 MM. SaTem cHIMKareib NOMHOCTbIO CMaUHBaJICA XPOMATOF| 
cbupyemol tbpakuMeH, Moce yero NPOMbIBasICA alleTOHOM. B mpomecce xpomay 


HbIM — ABJIACTCA MpOyKTOM, B KOTOPOM cojepxKaHHe OOuleli cepbl ObIIO pak 
1,31%. II] @unerpar nocne oTTOHKH OT Hero alleTOHa mpefcTaBian coe 
CM€Cb apOMATHYeCKHX YyrvIeBOAOpOAOB M CepaopraHHyecKux coequHeHui. | 
Aepxkanve B HEM OOMIeH CepbI Opl0 paBHO 9,10%, mpHuem B STOM (uubTP 
cofepxanocb 6§,6% cepbl B pacueTe Ha COJepKaBIIyIOCA BO B3ATOH WA X 
MaTorpadHpoBaHua (pak. : 
III @unptpar Obit NoABeprHyT NMOBTOpHOMy XpomaTorpadbupoBaHuio B TeX: 
yCNOBHAX, 4TO MU dpakuuA 196—214°. B pe3syubTaTe Gbiw0 BEIeNeHO ABA ¥P 
MaTOorpaduyeckux (puIbTpata. Coyep»xanue oOuleli ceppr B I 610 paBHo 6,10) 
a Bo II 14,0%, npuyuem Bo II duanrpate cogepxxanoch 49,5% ceppt B pact 
Ha Cojlep2kaBluy1oca BO PpakunH 196—212°. I] d@unerpar Opi 3aTem pacTBop 
B H300KTaHe H NOABEprHyT JasbHeliwiemy XpoMaTorpadupoBaHnnw. B KOMOB 
BbICOTO | M, JMameTpom 10 mM, 3anomHeHHOM CumMKarenem Mapku ILICM. Sutoe 
TOM B STOM CJly¥ae CuLyKUa CMeCb O€H30Na MH alleTOHa, B3ATAA B OTHOIICH| 
1:1 no oObemy. B mpomecce xpomatorpacupoBpanua Obi0 cobpaHo NATb Cut 
PaTOB, OT KOTOPbIX 3aTeM B BaKyyMe Obl OTOrHAH 3JIIOCHT HW B KaxKJIOM H3 
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onpewemeHo CofepxaHne OOujehH cep. V dusbTpaT coyepxam 22.4% 06- 
Y€Pbl, YTO B NepecueTe Ha cepy, coqepxailyioca Bo dpakuun 196—214° 
santo = 11,3%. 5 
¥bTpaT Of TpeTbero xpomaTorpadupowanua Opi noysépruyt Baky- 
1 uctuinanun. Jin AUcTunaATa ObwIM onpeyenenbI yenbubIli Bec, 
aTeJIb TIPeJIOMJICHHA, MOvIe- 
JHBI BEC H 9JIeMeHTapHblii 
B (lOJTyMuKpomeTojom). Co- 
HHe CysbpHAHOH cepH, 
(eeHHOe MeTOOM TIOTeHILMO- 
yeCKOrO THTPOBaHHA, OKa- 
b PaBHbIM COepxKaHHlo ce- 
IOJLYYeHHOMY 9JICEMeCHTapHbIM 
130M. Kpome Toro, Obi 110- 
I CMeKTp KOMONHAaLHOHHOrO 
Hua (Ha  creKTporpace 22000 20 260280 50D pe 
51) uM cneKTp norsomeHua A—__—_—_> 

PIBOpe STaIOHHOrO H3OOKTA- pyc, 1. Cnexrp norsomenua B-6yrHnTHobana B 
ybTpauouerowort o6acTu YbTpapHOeTOBO OOIaCTH (B pacTBOpe H300KTAHA) 
cnektporpade MCTII-22)*. 

Ipbl (OTOMeTpHpoBaHcb Ha MuKpotboTomMetpe M@®-2 u npomepasmucp 
muapaTope M3A-2. CnexTp normomjeHuA BbIeeHHOTO COeAHHEHHA B YJIb- 
AONeTOBOH OOsacTH MpeyctaBieH Ha puc. 1. B yocrynHoH Ham smute- 
€ MbI He BCTpeTHJIH JaHHbIX O CMeKTpe Norsmomerun 8-OyTHTHOdaHa B 
PaduoueTOBOH oOacTH. 

ejyiolad XapaKTepucTuKa B$-OyTusTHodaHa CBHJeTeIbCTByeT OO HeH- 
OCTH BbIJeeCHHOTO HaMH H3 HedbTH yrueHOCHOH CBUTbI TyMa3HHCKOro Me- 
PKJCHHA CepaopraHHyeckoro coequHeHHuA u B-OyTHITHOPaHa, CHHTe3H- 
Horo lOpsnesnm (°). 


79 0,9260 (aur. (8) 0,9271); n°) 41,4869 (amt. (8) 41,4868); mon. Bec: walineno 144, 
smeHo 144,27; r. Kun. 210°/760 mm (aut. (6) 209,5°—209,9°/733 mm); Rp: HaliqeHo 
Oo, BEIUHCIeHO 0,3101. 

WHAA B CIeKTpe KOMOMHANMOHHOTO pacceAHHA, XapaKTepHad WIA KoMbIa THOpana (Ay) 
+3 cm! (aut. (®) 690 cm-?). 

Hatigeno (pec. %): C 66,55; H 14,22; S 22,4 

Bpryucmeno (Bec %): C 66,59; H 11,18; S 22,23 


YAbpusHaA cepa, ONpemeseHHad MoTeHHOMeTpHyeckH (Bec. %): HaliqeHo 22,4; BbIyHC- 
122,23 
? = 


selyeT OTMETHTh, UTO B-OyTHITHOaH Obit BbIAeeH HAMM H3 HET TOJMbKO 
MOMOLIM BaKYyMHOl peKTHpuKalun H XpoMaTorpaduu, B TO BpeMA Kak 
NUCaHHble B MHTepaType CybPUALI, O KOTOPHIX COOOMIaNOCb Kak O HalieH- 
B HedTeupOmyKTax, Obi BbIeeHbI Yepe3 KOMIIICKCHBIC COCAMHEHUA PTYT- 
coven. 

djentubuunpopannpt Hamu B-OyTHITHOpaH ABMACTCA BTOPBIM BbIAeJeH- 
M3 Hedreii WMKMMYeCKHM CyJbDUAOM, BbIKMMAaIO\HM BbILLe 2007; 


Ilocrynu0 


Drmen xumuu BawKupceKoro dusmuana 91 1X 1956 


Axkajlemuu HayK CCCP 
! IMTMPOBAHHAA JIMTEPATYPA 


| 1G: b , W. Quayle, Am. Chem. J., 35, 404 (1906). *S, Bireh, 

Cul ee ih Dea i R. Denyer, Nature, 170, 629 (1952). *S. Birch, 

Mritum, R..Dean, R. Denyer, Ind. and Eng. Chem., 47, 240 (1955). 

Birch, J. Inst. Petrol., 39, 185 (1953). SR, Brown, S. Meyerson, Ind. and 

Chem., 44, 2620 (1952). ° 10. lOpbes, B. Tatrescxuna, A. Pparepos, 

{, 22, 783 (1948). 

= Se oe 

é Cnexktp KOMOHHalHOHHOTO paccexHuA ObIJI NOJLyuecH A. Ail Buxratesou, a Cl€KTP B YJIb- 

HOsIeTOBOH o6mactH H. C. Jli6onbiToBou. 
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Jloxrxanp AkagemMun HaykK CcccP 
1957. Tom 113, Ne 3 


A. ®. T1JIAT9 u B. HW. CTAHKO 


O BSAMMOJEHCTBUM PEAKTHBA HOUMA 
C A2-IMKJIONEHTEHHJIXJIOPHAOM 


(IIpedcmaeaeno akademuxom B. A. Kasancxum 2 XI 1956) 


B cBa3H C TEM, YTO WMKJIONeHTaHOBbIe yIvICBOOPObI o6me cbopmy.j 


en. 


W3yYeHbI HeMOCTaTOUHO, HAMM MpeANPHHAT CHHTe3 HEKOTOPBIX HS 9STUX Yi 
Bosopoyos. B yacTHOCTH, AIA NOWyYeHHA 1,2-quUMKIONeHTHIISTAHAa, oni 
U3 WIeHOB 9TOrO pHa, OblO HaMeYeHO HCIObSOBaHve peakUHH Mex 
A2-11HKONeHTeHUAXIOpHyOM uv peakTuBom Mounua. Ilocnequuu, Kak U3Bec 
COCTOHT MpeHMYIeCTBeHHO H3 alleTHIeHHMarnuiOpomuga (0 anh 
[puupapa c corpyquuKamy ('), 40 95%) w HeKOTOporo KOsMYeCTBAa AalleTH.t 
MOHOMarHuhOpomuya. Ux 

.TaOauna 1  qeparypubix JaHHbIX H 

Bsaumogelicrsve A2-yuKlonentenusxsopuga c peakTupom CTHO, YTO PeaKTHB Mout 
VYounya JIHMIUb C Tpyom pearupy) 

ranoHyaikunamu. Ha ! 
KosmuecTBO B3AaTOrO peareHTal Byxog (1) | Burxog (11) Mep, IIpu eHCTBUU Opal 
Ke sotD cToro sTHIa Ha aleruues| 


1 & & 

8. |" ima Howie poe a a pasyeTca C BbIXOJOM Jil 
eZ ge [ees Pe aera Oy rigs 20% (?). O6brdHO B3aHMO) 
hee ei ey re ae S ea cTBHe peakTuBpa Mou. 
2 2 aE 5 os TalOvasKWIaMu CONpOB 

yjaeTca MOOOUHbIMH peak 
4 4 iy as Oe IES De ey «AMM, M3 KOTOPbIX OCHOB 
D) 9 9) 4,25 35 36 901 35 MH ABJAIOTCH OTInCIS 
3 2 a We 32| 20 128] 29 TasOHOBOAOpomHOK KU 
4 2 SP AG PST! BO, een y feo TbI OT rauonsatikua HE 

CTaHOBJIeHHe Taoujask 


* B peakUMOHHy!I0 cMecb Ono JoOaBeHO 4r nomy- HO COOTBETCTBEHHOLO ANKE 

XJlopucToH menH. Tak, pu B3aHMOJCKCT: 

alleTHIeHAuMarHuh OpomM 

c H-OyYTHMOPOMHOM BbIeIAeTCA SHAYHTeIbHOe KONHMYeECTBO OyTHNeHAa U OY 

Ha, €2MpW B3avMOAeHCTBUN C AH-OKTHOPOMUJOM FIaBHbIM IIpOyKTOM peaki 

aBaseTca H-oKTaH (°). O B3aumogelicTBHH peakTuBa Vonnua c ramoujon 
H3BOJ,HbIMM WMKJIMYECKUX YIIeBOOPOAOB B MHTepaType cBeyseHHH HeT. 

B A?-1uKsONeHTeHUJIXIIOpHAe, KOTOPbIN JerkO MowyuaeTcA M3 WUKJOT 
TaqueHa, aTOM XJIOpa HaXOJMTCA B AJVJIMJIbHOM TOJIOXKCHHH UM MOTOMY Bec 
peakuHoHHocnoco6ex. Ilo sto npvunne A?-1HKNOMeHTeHMIXIOpHA Heo) 
KPaTHO HCMOb3OBaJICA B PeaKUHH C MarHHhrawOovsalKwaMu C Wesbio NOs 
Hua A?®-ankuiuMksonentTeHos (4). B HactosmeH paOoTe HaMu H3y4eHO B: 
moyeliictsve A?-1HKIONeCHTeCHHIXIOpHya Cc peakTHBoM Momnya u moKa3s 
4YTO IIpH 98TOM OOpasyeTca yu-A?-yuKNONeHTeHHaueTuseH (1) B KonHUe! 
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36%, ONHAKO OJHOBPeMeHHO OOpasyeTcsH IpUMepHO TakKOe xe KOmHUeCTBO 
-35%) A®-ukjonenTenuuanerusena (II). 


| pcs | () 
[>< = CH (11) 


(TonbirkKH H3MeHHTb yCJIOBHA peakIHH (pa3mHYHbIe OTHOCHTeAbHBIe KOMH- 
‘Ba peareHTOB, BBeJeHHe MOyXJIOpHcTOl MeqH B Ka¥ecTBe KaTaJIH3aTOpa) 
|PHBeIH K MOBbIMNEHHIO BbIXOfa Ju-A?-nHKIONeHTeHHaleTHeHa. [losyyen- 
| MaHHple cBeyenbl B TaOs. 1. 

locrosHHoe KOMMYeCTBO CGOHX BO3MOXKHBIX MPOAYKTOB peaKUHH HesaBH- 
{9 OT KOJIHMYeECTBA B3ATHIX PeareHTOB HW 3HaYHTeJIbHbIM BEIxXO, A?-nHKIOMeHTe- 
JalleTHJI€Ha MO-BHXHMOMy CuleyeT OOBACHHTb Pa3sJIMYHbIMH CKOPOCTAMH B3a- 
iqeictsua A?-1uknOneHTeHHAXIOpHAa C OOOHMMH BO3MOX%KHBIMH MarHHliopra- 
mCKHMH COeMHEHHAMH: 

BrMgC == CMgBr; 


. BrMgC =C <__| 


[lo mepe npHOaBnenua kK peaxTuBy VMounua A®-1uknonenTenumxnopuya 
‘alOK BbINAaaloT COMM MarHHs, PeaKUHOHHAaA Macca TycTeeT MH peakIMA oOcTa- 
JIMBaeTCA, XOTA B CMCCH HMeIOTCA elle KaK 06a MarHHopraHHyecKuX CoejH- 
Ma, Tak HW xmopuy. U36nrToK nNoculeqHero NOcTeNeHHO IipeppamlaeTcs B MOIH- 
HYy!lO CMOJIy C BbIJeIeHHeM XJIOpHCTorO BO,Opoa. 

B oOHOM onpite, nocuie MpHOaBJIeEHHA MpHMepHO MOJIOBHHbI HY2KHOTO KOJIMYe- 
a A®-1MKsIONeHTeHHIXIOpHya K peakTuBy Houuya Opin WoOaBeH WHKJIO- 
‘TaHOH, KOTOpbIM KaK H3BeCTHO (5), MOXKET JaTb C STHM Pe€aKTHBOM JO 77% 
BeTCTBEHHOO rinkosua. [locme pasioxeHUA peaKUHOHHOM CMeCcH B Hel Opin 
HJ[eHbI BCE BO3MOXKHbIe HPOAYKTHI peakUHu, a HMeHHO: A?-LMKJONeHTeHHI- 
TuneH, u-A?-l.MKMONeHTeHHIaleTHIeH, a Take TPeTHYHbIM CNMpT 


haves ie eal | (11) 

IMKOJIb — 1,2-qu-(1-oKCHILMKJIONeHTH)-alleTHJIeH. 

el " 
OH OH 


IMUe MOCIeAHUX IByX COCAMHEHHH JOKasblBaeT, TO B MOMCHT IIpHOaBJeHHA 
KJIONCHTaHOHa B P€aKIMOHHOM CMeCH HaXOJMJIMCb KaK MOHO-, TaK H JMMar- 
MopraHMyeckoe CoesHHeHHe. 

Tlonyyennpili Hamu yu-A?-UMKsIONeHTeHHalleTHeH (I), ABJIACTCA M3OM€POM 
ATC3HPOBaHHOrO paHee yrueBosoposa C COMpAXeHHOM CHCTeMOH KpaTHbIx 


ase qu-A1-luKIONeHTeHHalleTHeHa 


exe 

roppiii umeer T. tm. 58,5—60° u T. Kan. 105—110° npu 2 wm (°). 
TuypupopauHem nosy4eHHoro ju-A?-UHKJIONeCHTeHHIaleTHIeHa Ha XO- 
ay MOA AaBmenuem BOJOposa B IpHcyTCTBHH HuKeA Penea Obl Towy4eH 
eeIbHbIA yrieBoqopoy ] ,2-7MUMKJIONCHTHJISTAH. 


QKcuepuyMeHTAALBHAA WACTH 


-Peaxtus Vounua roropusica mo MeToquKe, ommcanHolt [InnKkuu u Mapse- 
m (5). LluksnonenTeHHXxJ0puy NouyyaJicA MpHCOeCAMHEHHEM XJOPHCTOTO BO- 
posa K WHKIONeHTaqveny (°): 
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‘ 
B3aumogetictBue peakTtuBa Monuuya c WHKJIONeHTE? 
X TOpHAOM. PesybTAaTb! MPOBeCHHbIX OMbITOB MPHBECHbI B TaOd. l. 
jlaeTca omMcaHve onpita 4. B JIBYXJIMTpOBOM KOWIOe C MellaJIKOH, Karle 
BOPOHKOH M OOpaTHBIM XOJIOAMMbHAKOM OBIJIO TMOJyYeHO MarHHeBOe Tl 
BoHoe U3 2 Mod. Opomuctoro sTHa wu 2 r-aT. MarHusA B 1,2 a@ abc. 90 
Uepes pacTBop MarHuopranwyeckoro KOMIMJIeKCa MPONyCKaJica allel 
(oxono 30 1) QO YeTKOrO paccOeHHA peakTHBa Vounya u acbupa. ITpu ox 
JICHHH KOJIObI C PeaKIMOHHOM CMeCbIO JIbAOM H COJIbIO JO —10°, —1l 
Kalliam Obluio mpu6apmeno 164 r (1,6 mona) A?®-1uKoneHTeHHIXxaC 
B 200 ma a6c. apupa, a 3aTem 4 r NowyxsopucToH Mequ, Nocwe yero ¢ 
TlepeMellMBaslacb elle 3 yacCa pH KOMHATHOH TeMMepatype, u 6 yac. 
HarpeBaHuH Ha BOAAHOM Gane. J]mA pasmoxXeHHA KOMIMVJICKCa IPH OXNaxy] 
JIbJOM VW COJbIO GbIIO WOGaBseHo 200 MJ BOAbI, a 3aTeM 300 Ma pag 


JeHHOH cepHol KuCuIOTEI. SpupHbti COM Obl NpOMbIT BOAO, coAOH, 
BOOM HW BBICyIWeH XJOpHcTHIM KasbunemM. Ilocme oTroHKu appa ros 


NoroH Obi OTOTHAaH B HeOobIOM BakyyMe Jo 90° npw 9O—100 mm. Ff 
3ybTaTe pasroHKH 9TOrO NoroHa Cc KOOHKOH B 40 T.T. ObIJIO BbING 


21 r (28% Teoperny.) A?-unKsoneHTeHusaneTunena (II) co caeqytou 


cpolictaamu: T. Kum. 97,2° upu 752 mm; nf = 1,4363 dy = 0,5014; 4 
MRp = 30,10; yaa C,H,F, |= BeraucneHo MRp 29,80. 

Uro6pl JoKa3aTb crpoenve A?-uuKsoMeHTeHHJatleTHeHa 15 Ma yruer 
pola Opli0 MporuApMpoBaHo B CMupTOBOM pacTBope (25 MJI) Ha XOJIOLy BF 
cytcTBuu 5 r CKeweTHOrO HUKeA NOx JaBseHuem Bogopoga. Ilonyyen ¢ 
UK JIONeHTAaH CO CeyouluMu cBolicTBamu: T. Kun. 102,8° npu 750 
ns = 1,4198; di? =0,7668. Jlureparypubie qaHHbre (7): T. kun. 103,4665 
760 mm; 1% = 1,41981; d?° = 0,76647. 

Ilocne otrouku A?-1MKOMeHTeHMJalleTHIeHa U3 peaKUHOHHOH CMI 
B Goulee rulyOOKOM BakyyMe Oblla OTOrHaHa (ppakuua c T. Kun. 96—1027 


8 MM B KosMuecTBe 37 Tr, KOTOPpad OblJIa MOBTOPpHO MeperHaHa B BaKy 
c KooHKoH B15 T. T. Baimo nomyyeHo 32 r qu-A®-WHKsJIONeHTeHH IalleTH i 
(1) co caeqyroulumu cpolictBamu: T. Kum. 106°/9—9,5 Mm; np = 1,54 
d;° = 0,9596; naliz. MRp = 49,83; gaa C,,H,,2F, |= seraucueno MRp Sl 
Jl oKasaTembceTBa ero crpoeuua 15 ma qu- A?-1MKmONeHTeHUsAaAleTu 
ObIIM IporHApupoBaHbl Ha XOJIOAY B aBToKsaBe mpH 7O—80 aTM B pacti 
75 MJI STUJIOBOTO ClIMpTa B MpucyTcTBuy 15 r HuKeaA Penes. IlomyyeHHblu 
JH3aT Ob IPOMbIT BORON WIA yaseHuA CNUpTa, a AA OCBOOORKJeHHA OT 
HOB HEMpeeIbHbIX YIIeEBOOPOAOB Obl] NOABeprHyT XpoMaTorpaduyecKkow 
cop6uuu Ha 15 r cumukarena. Brio nomyyeHo 14 ma Wpenapata, KOTOpbIi 
meperHaH B BaKyyMe C KOJIOHKOH B 40 T. T. [Jocme pasrouku 12 ma yraeBooj 
ObIJIM BHOBb IIOABEPrHyTbl XpoMaTorpaduyeckou aycopOuun na 10 r cumuKa 
Tlomyueno 10 ma 1,2-quuuKNONeHTHISTaHAa CO CyIeAyIOULMMH CBOHCTBAaMH: T. 7 
92° npu 8—8,5 mm; np = 1,46628; dy =0,8620; natig. MRp 53,33; yuna C, 
Bb. MRp 53,23. B murepatype HMeIOTCA CyIeAyIollHe aHHble AIA STOO Vy 
BOJOpofa, MOyYeHHOrO HHbIM MyTem (°): T. Kun. 109—110° mpu 17 mm; 
= 1,4657; dy = 0,8633. 
BsaumMomectpue peaktusa HUonunua c A-nHK 
NeHT€HHAXAOPHAOM H YHUKAONCHTAHOHOM B 
cTafuu. K nonyyenHomy, Kak onvCcaHo Bblue, peakTuBy Mounya u3 2 1 
OpoMHCTOrO STHIa H 2 r-aT MarHHa B 1,2 1 a6c. sbupa upu oxnax,eHHN TE 
C COJbIO OblIO NpHOaBeHoO No Kanaam 76 r (0,75 mona) A®-HKnONeHTeHHM: 
puya B 150 mu a6c. supa. Cmecb NepeMelIMBaslacb pH KOMHaTHOM Temnepa’ 
4 yaca, Mocwle Vero Np OXMaAKJeHHH Obl MpHOaBseHo 63 r (0,75 Moma) WW 
menTanona B 150 mi ac. supa. PeakyMoHHaa cmecb MepemewmmMBanach 3° 
IIpH KOMHATHOM TemMepatype u 4 "aca MPH HarpeBaHHu Ha BOAAHOH GOaxe. | 
NOKeHHE HU Jasbuetwad OOpaooTKa NPOBOAMIMCh Kak HW B Upesbiyujem OM 
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}) BbiqeneHo 7 Mn (~6 r) A®-nuKsonenrenusanerusena (Il) (rt. xan. 97— 


‘np = 1,4365) u mupoKkas dpakuna cr. Kun. 122—170° pu 14 wm (57 r), 
Dan SAKPHCTAIM30BaaCh B MPHeMHHKe. Ota (:pakuuA Obiia pacTBopena 
§0 Ma cnupTa u npornypupoBaHa Ha xouO_y OX AaBrenuem 70-80 ar. 
Ppoqa B Npucytcraun 15 r ckeneTuoro Hukena. Tlocne orronKu cnupta 
(OK Obl NeperHaH B Bakyyme: 


(bpakuua | tT. kun. 92—125°mpu 5 um — 22r 
(pakuna 2 » » 125—150° » 5 »— 93» 
@pakuna 3 » » 150—154° »4,5—5»—8 » 
[is ppakuuu | nocne nopropHo neperonkn Opim0 nomyyeHo 11 ma (~9 r) 
WMUNKNONeHTHISTAaHAa (T. Kun. 87° npn 6 MM; ni) = 1,4668; d?° — 0,8640) 
TaTOK, KOTOPHIH Obln MpHcoequHeH kK Spakuun 2. Tlonaras, sro B Hell MomKeT 
|pakaTbCA TpeTHUHBIN cnupT (V), MbI No_Beprau ee JeruypaTaunu c maBee- 


|KHCOTOIi, a 3aT€M THApOreHv3allHH Ha XOOAy c HuKeNeM Penen NOX AaB- 
JI€M, CUHTAA, YTO peakKUMA MOUAeT 0 cxeme: 


peo] A ona X77 - 


(V) (VI) 


Bo, cs 


ileicTBuTebHO, MOCMe OYHCTKH KaTaH3aTa C MOMOMbIO XpomMaTorpaduye- 
{ aqcopOuHH Ha CHJINKarese H NeperoHKu Opwio nomyyeHo 8 r 1,2-quuNKIO- 
‘nataHa (T. Kun. 92° np 8 MM; n> — 1,4664; 2 0,8625). 

)Ppakuna 3 Opiia ABaxKAbl NepeKpHCTaMM30BaHa H3 alleToHa. Bpiwio nosmy- 
> 6 r raukounsa |,2-qn(1-oxcuuuKsoneHtTum)stana CT. mt. 131—132°. JInrepa- 
able JaHHble AA TOTO rauKousa (8): T. na. 131,2—132,4°. ae 


Hafineno %: C 72,67; H 11,19 
Ci.H2202. BrruvceHo %: C 72,71; H 11,12 


ITOT [IHKOJIb, NO-BUAMMOMy, OOpa3s0BaIcaA B pe3yJIbTaTe rHApHpoBaHHA 
Kona IV, 


Wactutyt opranwuecko xHMHu Tlocrynuso 
; uM. H. JI. 3ennHcKoro 26 X 1956 
Akafemuu Hayx CCCP 
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JJoxzagn AkagemMunu Hayk CEecP 
1957. Tom 113, Ne 3 


C. HW. CA bIX3AJE, FO. Ml. EPOPOB u 4en-KoppecnoHyzent AH CCCP A. J. MET 


AJIJIEH-ALLET WJIEHOBBIE M30MEPHBIE NPEBPAWEHU SA 
B PAY KPEMHEYIJIEBOJOPOJOB 


Orxppitsie A. E. Papopckum (*) M30MepHble NpeBpalleHuA AByxsamey 
HbIX AIeTHCHOBIX YIvIeBOAOPOAOB B OMHOSAMeeHHbIe H HaOOOpoT, a 1 
MeXaHH3M STHX peBpallleHuli, MpOTeKalwulMxX Yepes CTAaAMIO aJJICHOBbIX 
F 


BOJOPOMOB, B HaCTOAMee BPCMA OCBEIIeHbI YK B MHOPOYHCJICHHBIX HCCK 
Banuax (2). CuHTes KpeMHealeTHJCHOBbIX YIVICEBONOPOMOB TakxKe aaa 
B psye pador (78), uro 2Ke KaCaeTCA H3OMEPHBIX IpeBpallleHH alleTHeH 
KPeMHeyreBOAOpOfOB, TO HMeeCTCA BCEFO JIMLIb OHO HCCIeAOBaHHe, OCB i 


Hoe 9TOH peakiuu. Bpim0 moKa3aHo (”), YTO JM3aMellleHHbIe KPeMHealleTHIEH 
YIeBOMOPOMbI C TPOMHOH CBA3bIO B ¢-IOJIOKeCHHH K KPeMHHIO (TpHaIK 
MeTHalleTHJICHHJICHIAHbl) IpH HarpeBaHHv ux c Na u380MepH3yiorca B onl 
MeIILCHHbIe KPeMHealleTHJICHOBbIe YIVIEBONOPOAbl, HO C HEBbICOKMM Bux 
Tak KaK BOSHHKalollve B Ka¥eCTBe MPOMeEXKYTOUHBIX POpM a-B-KpeMHeadiAl 
BbIe YreBOAOpOAb! NpeTepNeBaroT UMKMOAMMepH3allHio B COCAMHEHUA THT “| 


>si—CH,—C=CH 


Nee ghee Na ies vigh 
fo ena sie [Ssi—cu=c= cH |G 


Ssi-cH—c=cH | 
‘ | |< 
CH, = C — CHSi— 
B HacToseM MCCeqOBaHHH HAMM BepBble OBWIM ToyueHbl 8-y=KpeMHe 
HOBbI€ YIsIeBOAOPOAb! KOHAeCHCalWeH TPHHbAPOBbIX PeareHTOB H3 %-KPeM 
JOreHHOB C OpomucTHIM Mponaprusom. MuTepecHoO OTMeTHTb, 4TO pH 
Mosyuasuch C BbIXO,oM B 60—70% TobKO KPeMHeaJIJICHOBbIC yrueBoop| 
BePpOATHO, MO CxXeMe: 


Ssi — CH,MgCl + BrCH, — C==CH > [BrCH = C= CH] > > Si — CH, —-CH=C= 


IIpu KoHjeHcaluu xe C OPOMHCTHIM NponaprvJioM rpHHbAPOBbIX peareHTo 
TaJlOreHHOB, He COfepxKallMX KPeCMHHA, OOpasyeTCAH CMeCb ALleTHJICHOBb 
aJICHOBLIX yrueBoqopoyos (*). IIpu narpepannu c Na 8-y-KpemuHeassen 
yIrJIeBOAOPOAbI C BbICOKHM BbIXOoM (nopayKa 40%) nmpeBpamlamucb B OE 
MCIICHHbIC KPEMHCaeTHJICHOBbIC YIICBOAOPObI C TPOMHOM CBA3bIO B y-MOs 
HHH K KPeMHHIO. OTH KPeMHEeYrseBOROpOAb! aBau Semili ocaqoK c pacrTB 
a30THOKHCI0ro cepeOpa. MoHo3aMelleHHble alleTHJICHOBbIe YIIEBONOPOJHI C1 
HOH CBASbIO B Y-I0JIOKEHHU MO OTHOWCHHIO K KP€MHHIO B OTIHUHE OT Kpe 
aleTHJICHOBbIX YIIeBOLOpOAOB C TpOHHOH CBA3bIO B a%- H B-NOMOKeHHAX 
nofBepraiwrca rupaTalun c OOpasoBaHHeM COOTBETCTBYIOINHX KETOHOB. Bt 
HOCTH, HaMH H OpiiM THA paTHpoBaHbl B UpucyTcTBuH HgSO«B pacrBope meta 
(CHs)sSi — CH2—CH2 — C= CH u (CH;)(C,Hs)2Si — CH, — CH, —C= 

Harpuesble IpousBO,Hble alleTHJeHOBLIX KPeMHeyIvieBOOpOJoB Merko 
QeCHCHpOBaJINCb C ramOMasKHaMH: 


ae 
7 xi CH, — CHe C ==CNa + RCI +> Si—CH, — CH; —C==C=R 
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OKCUepuYMeHTanabHagd Wa Clb 


PUMCTHIACHAUAIMETHAANINeH (CHNUKOHeEOneHTH UE 
Hen) (CH;)3Si—CHe—CH =C =CHa (I). K rpuupsapopy peareuty 
fyennomy us 26,4 r Mg, 134,6 r (CH;),SiCH2Cl 8 350 ma acupa pu nepe- 
#iBaHuM B TeyeHHe 3 yac. Opl0 NOCaBeHo 119 r 6pomuctoro mponapruvsa. 
}\y CHbHOrO pasorpeBaHUs, KOTOPoe NpoUcXOAUIO Mp NpuAMBaHHH 6po- 
(oro mponaprusa, Kon6y HY2KHO ObIJIO SHEPprayHO OxsaxKyaTb. To oKon- 
(4 NpwMBaHHA Opomufa cofepxUMOe KOObI HarpeBasOcb Ha BOAAHOH bane 
Weuve 3 ac. Ilo orqenenuu ocratka suppl cnol.cyumaca CaCls. Ho or- 
pe Supa, MpOAyKT peakuuH, BbIJeeHHLI B KOMMUeCTBe 130 1, (bpakuwHonn- 
§ICA Ha KONOHKE CO CTeKJIAHHOM HacaqKoli. Berio Bieneno 90 r bpaKunn 
‘kum. 119,5—119,7, koropas, mo qaHHbIM ananu3a (Tada. 1), a Takxe 10 


| cm *, cooTsetcrsyromtas (7°,41) CHMMeTpHuHOMy KoueOanuio KyMysMpoBaH- 
i caasei. OrcyTcTBve 3aMeTHEIX HHH B OOacTH 1600—1640 cm orsep- 
) BOSMOXHOCTH OOPasoBaHHA J[MeCHOBbIX CoequHeHH. BMecte c 9TUM Haliqena 
jaa munud 2116 (*), orHocamjasca K yactore C=C (IV). IIpumecs (IV) ue- 
HTeIbHa,~5%. 

aHaJOPHUHbIX YCJIOBHAX Obl CHHTC3HPOBAaHbI TaKKEe JUMeTHISTHICHAMI- 
pulaseH (CH3).(C,H;)Si—CH, — CH =C =CH, (II) 4 merunqusrua- 
WimeTuamieH (CH3)(C,H;),.Si—CH,—CH = C = CH, (III), cpolicrsa Ko- 
IX TakKxKe TIpHBeyleHbr B Tad. 1. 
(PUMeTHICHAUAITHAaWeTHAeH (CHs)sSi—CHe — CHe—C==CH 
- B- xkon6y c oOOpaTHBIM XOJIOMMIbHHKOM ObIN0 MoMemeHo 26 r 
3)39i —CHz—CH =C=CHe, 5 r memKO HapesaHHOrO mMmeTasuIMuecKoro 
ma Mu OO Ms o-Kcusona c T. Kum. 144° **. Coqep2xumoe KOUIObI KHMATHIIOCb 
yenve 10 uac. IIpu stom HaOsmofanocb BbIAeNeHHe BOJOpOAa, HW, WBeT CMeCH 
(OBYMICH KOpHuHeBbIM. He mpopearupoBaBuIHi aulJIeHOBbIli KPeMHeyrseBo- 
Yq H WaCTb O-KCHNONa ObIIH OTOrHaHbl. 3aTeM JIA BbIAeeHHA alleTHNeHO- 
) KpeMHeyrueBoqopoya UW NorawieHuaA U380ObITOUHOTO HaTPHA OCTAaTOK ObLI 
100TaH CHaYasla MeTHJIOBbIM CIIMpTOM, a 3aTeM BOOM. Opranuyeckue mpo- 
(bl peaKWMM SKCTparupoBaHbl 9PHpoM. PpakWMOHHPOBKOH Ha KOJIOHKe Oplia 
eeHa B KomMuecTBe 10 r dpakuHa c T. KuM. 115,5—116°, qanHble anamu3a 
jOMCTBA KOTOPOH TpHBeyenb! B Tad. 1. B cnexrpe IV naliqenpr sHHHn 
M+): 173(1), 212(2m), 241(3m), 278(0), 312(1), 336(3), 360(4), 460(4), 
7), 608(7), 695(5), 835(1m), 898(2mr), 945(2ur), 1010(4), 1126(4n1), 1155(3u), 
(3m), 1252(3), 1280(1), 1321(3), 1411(4), 1437(2), 2116(10), 2845(3m), 
(10), 2910(3), 2954(8), 3305(2). XapaxrepHp! uacroTpr (C=C) 2116 x 
—H) 3305 cm? (2). B aHanorHwuHbIxX yCJOBHAX Ob NOMyYeHbl TakxKe 
AMeTHISTHICHAMN)-6yTHH-1 (CH3)2(C2H;)Si—CH2—CH z—C==CH (V) u (me- 
[MaTHIcHmMn)-OyTuH-1 (CHs)(C2H;)2Si—CH2—CH2z—C==CH (VI), cpoii- 
KOTOPHIX MpeycTaBseHbI B TAO. 1. Bce Tpu pexcTaBuTesA pAya KpeMHe- 
WJICHOBLIX YIIeBOAOpOAoB Teperousmuch Oe3 NowwMepusauuu. UTo xe 
eTCA H3OMEPHBIX UM aJIICHOBbIX KPEMHEYTJICBOLOPOAOB, TO 3eCb Oe3 MOIH- 
3a WeperHaJca WHWIb 1-H aeH pAqa. 


O 

| 
MMU KOHEOHNECHTH A-aWeTOH (CHg)3 Si —CH,— CH, —C— CH, (VII). 
NOY C MeWanKO HW OOpaTHbIM XOMO{UAbHUKOM ObIIO BHeCeHO 50 Ma MeTa- 


* Cnexrppr (11), (III), (V) u (VI) 6yayr omyOnuKoBaHbl TossHee. 
* B nocJielyioujHx OMbITaxX O-KCHJIOJ Obl] 3aMeHeH cppakuveH MeperHaHHoro kKepocuHa 
Kun. 220—230°. 
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10 r (CHs)sSiCH2 — CHe—C=CH ua 0,1 r HgSO«. Cogzep»xxumoe Kou6nr 
epeMCIIMBaHH HarpeBaOcb JO KHNCHUA MeTaHOJa B Tevenue 3 yac. Uepes 
bIH dac K CMecH AOOaBsIANOCh emme 10 0,01 r HgSO« . )KuyKoctb ekaHTH- 
1acb C Ceporo OcaqKa KaTasIH3aTOpa, MeTAHOJI OTTOHAJICH, a IPOAyKT peak- 
ppakunonuposasica. Bpio BpiqeneHo 7 r (bpakuHH c T. Kun. 82—83° pu 
a, n° = 1,4223, d® —0,8331,; MRuaan 44,0; MRononen 44,10. Ke- 
6pasopan 2,4-quHuTpodenHrHApason c T. nt. 102°. IIpupeqenupie cBolt- 
ONH3KO COBMaawT CO CBOHCTBAMH STOTO KeTOHa, NOMYYeHHOrO HaMH pa- 
0 HHO peakunn (7%). 

¥ O 
pue THJ-RHSTHACHAUNOYTAHOH-3 (CHs)(CoH;)2 Si— CH»—CHy — been 

7 (VIII): 
\mosyyeH rugApatanuelt (CH;)(C,H;),Si—CH,—CH,—C==CH Bs ycaosusax 
a3a (VII), T. Kum. 85° mpu 10 mM, n29 1,4410, 20 0,8624. 


Hafineno %: C 62,09; H 411,98; Si 15,70 
CyH2,SO. Brruncneno %: C 62,34; H 12,21; Si 16,20 


WHUTPOPeHHTUAPAasoH STOTO KeTOHA HMC T. TW. 78—79°. 
Hatizeno %: N 16,24 
CysHegSiN,O4. Baruncneno %: N 15,90 
(MeTHA-u9TUA)-cuauAOKTHH-3 _ (CH,)(C,H;)2Si—CH,— 
fh C= C—CH,—CH,—CH,—CH,_ (1X). K HaTpHinpousBoqHomy 
(C,H;).Si — CH, — CH, —C = CH, nouyuennomy mo omMcaHHOu BEE 
quke us 15,4 r (CH,)(C,H;).Si — CH,-— CH =C = CHg, Obuio oOaBueno. 
rC,H,Br. Cmecb KunsTusach B TeyeHue 2 yac. OpraHHyeckHe TIposyKTbl 
Wun Opin usBieveHbI apupom. PMpakuHOHHpOBaHveM BbIJeeHO 6 Pr ppak- 
eT. kun. 90—91,5° npn 2 mm, 33 = 1,4578; 20 0,8227; MRuatia 69,77;. 


BIVHC IL 70,34. 


~— 


Haiizeno %: C 73,67; H 12,46; Si 13,39 

CisHe.Si. Butaucneno %: © 74,19; H 12,45; Si 13,35 
ol XHMHH Ilocrynuao 
fucTHTYT opraHHyecKkoH BX 1958 


un. H. J. 3ennuckoro 
Axajemuu HaykK CCCP 
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| Wiss. AH CCCP, OXH, 1954, Ne 4,722. ° A.J. Merpos, C. UW. Cagqnx3a ze, 
Miso vH, Vas. AH COCP)/OXH, 1955, Ne 1,181.9 * A. 2. MWerpos, JI JL 
sopckas, JIAH, 86, 551 (1952). 7A. ZL. Ile rp os, ly Ble Uva O BOK 285 
. Eropos, JAH, 93, 293 (1953). & K. Fini sich eB Y oume, J; Am. Chem. 
74, 4853 (1952). ®G. Prevost, M. Gaudenar, C. R., 230, 1186 (1950); 
. Abstr., 45, 1497 (1951). 1° L. Piaux, A. Godmar, V. Henri, Bull. Soc. 
mo, 794 (1956). +H. Bourguel, L. Piaux, Bull. Soc. Chem., 51, 041 (1932). 
Pe iuninn, JlileMaticopa, B.A. iBae7 oppo. a, Becru. MI'Y, No 5, 
ma), 8 A, I. Werpos, Cc. HW. Caan x3ace, B.M. BAOBUHH, JIAH, 100, 
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Bb. B. CYBOPOB, C. P. PA®HKOB, A. B. COJIOMMH u M. HW. XMYPA 


O MAPO®A3HOM OKUMCJIEHHW CTHPOJIA WH «-METHJICTHPOJ 
HA BAHAJIATE OJIOBA 


(ITpedcmaerexo akademuxom B. A. Ap6ysoe1m 3 X 1956) 


McceqoBaHe OKMCJIHTEJIbHbIX IIPeBpallleHH HEIpeebHbIX COCAHHEHHI 
JeHCTBHEM MOJIEKYJAPHOTO KHCIOpONa B MPpHCyTCTBHH TeTepOreHHbIX Kay 
3aTOPOB HMCeT BaxKHO SHAYCHHE JIA BbICHCHHA MCXaHH3Ma PeaKIIMH Kani 
THUeCKOFO OKHCJICHHA OpraHHyeCKHX COeJMHeEHHH, NOyYMBUIeH B HaCcTOP 
BpeMA WIMpOKoe pacipocTpaHeHnue B IMIPOMBILIIJIeHHOCTH OpraHHyecKoro CHE} 
OmpejleJieHHbIM HHTepec B 9TOM OTHOWeHHH JOKHO IpeACTaBIATb U3y4 
napoasHoro KaTaJIMTHYeCKOTO OKMCJICHHA AapOMATHYeCKUX COeMHeEHHH C 
HOH CBA3bIO B OOKOBOM Welu, TaK KaK OHH ABJIAIOTCA BEPOATHBIMH TIPOMeKys 
HbIMH TIpOYKTaMH OKUMCJIeHHA aKUNOeH30N0B (1). JIuTepaTypHble MaTepHadl 
JaHHOMYy BOMpOcy 4pe3sBbIyaHHO CKYHbI, B VACTHOCTH HHUKAKUX CBeJeHUH ¢ 
pocba3HOM OKHCJICHHH OObEKTOB HAaCTOAMLeErO UCCIeOBAHHA— CTHPOsAa V a-ME 
CTHpOla — KHCJIOPOAOM BO3AyXa Ha BaHaJHeBbIX KaTaIM3aTOpax HaM OOH! 
XKHTb He yfaJlOcb. : 

[IpHMeHABLUIMeCA HAMM MCXOJHbIC BEUIECTBA HMeIH CuleWyroulwe NoKa3atl 
crupom —T. Kum. 52°/28 mm, n> = 1,5460, dy? = 0,909; a-merumcrup 
T. Kum. 62°/20 mM, n'°, 1,5381, d;° =0,897. Onsite! npoBoyumuch Ha ycTaHk 
IIpOTOUHOrO THMa Mp BpeMeHu KOHTaKTa 0,08—0,10 cek. u oO6beMHOH cCKOpt 
0,10—0,12. B kKauecTBe OKHCIHTeIA HCMONb30BaJICA YBJaKHeHHbIA BO 
c coqep2kaHvem Bob Wo 300 r/m*. Katanu3aTopom curly rpanysMpoBaki 
BaHajlaT OJIOBA. 

OcHOBHBIMH MIpOAyKTaMM OKHCICHHA OOOHX H3yYeHHIX yrseBoqoposo 
JM O€H3OMHAA KUCOTA M MaJIeHHOBbIM aHTHApHA. Oupeyemenue ux NpoBomM 
OObIUHDIM METOJOM, THTPOBaHveM IjesoubIO (7). B OTAeNbHBIX OMbITAX JIA » 
TPOJA OHH ObIIM BbINeNeHbI B YHCTOM Bue. Hapsayzy c KucMOTaMuM B UpoOLy 
peakUHH BCeX ONBITOB IPHCyTCTBOBAIM XHHOH, CPOpMabAeruf, OKUCH yruie} 
M yrulekuCIbI ra3. Kpome Toro, Ip OKHCeHHM CTHpoOsa OOHAapyxKeH Gens! 
Aeruy, a B OMbITAX C a-MeTHJICTHPOJIOM — alleTodeHOH. XMHOH KONMUeCTBE 
oMpede ANCA HONOMETPHYeCKUM MeTOJOM (*), a HeHTHpHUUpOBaH M0 O6past 
HHIO XMHTHApoua c T. nm. 171°. KomvuecrBenuoe onpesenenue dopManbler 
OCHOBbIBAOCh Ha peakiMM OOpasoBanun (bapMadbyuMesoua (T. nm. 187°). Bi 
asIberH WH aleTOpeHOH ObWIH BbIeeHbl pa3sroHKOH mpesqBapHTebHO on 
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TbIX COMOH HM BbICYMICHHbIX MacNOOOpa3sHbIX MpOsyKTOB peakiun. Bens 
ru uMes T. Kun. 176°/700 mm, nO = 1,5459; Ce€MHKapOa30u ero WaBHJcd | 
220—221". Auerodenon kunen mpu 98°/35 mM uw umen n> = 1,5347; npous: 
HOe C CeMHKapOasHOM WaBusoch mp 196°. Onpeyenenue CO u COz mpose 
OCb 10 OOIYHOH MeTOAMKe rasoBoro anaM3a Ha almapate BTV. 

PesyibTAaTbI OMbITOB MO OKUCJICHHIO CTHPOsa MH a&-MeTUJICTHpOna pele’ 
JeHbI B TAO. | u 2. Kak BUAHO U3 NPHBOAMMBIX J[aHHbIX, BLIXOJ OTJCJIbHBIX I 
_ AYKTOB OKUCJICHHA KaxKMOrO H3 MCXOMHbIX BEMECTB 3aBHCHT OT TemmepaT 
peakUMH: MOBbILIeHHe €€ CHOCOOCTBOBAaIO NOCTeNeHHOMY paspymieHuio yrue 
Horo CkewleTa OKHCAMeMOro CoeqMHeHUA. Tak, B ONbITaX, MpOBeAeHHBIX Ip 
624 


(2IbHO HU3KOH TemMMepatype, Cpequ MpOAyKTOB peakuNH npecbmaqanu Kap- 
W)bHbIC COCJMHEHHA C HEH3MCHEHHbIM APOMATHYeCKHM KOVJIBILOM HV 6eH301HaA 
Ta. C NOBbILIeHHeM TeMMepaTypbI BbIXOJ| HX YMeHbIUAaJICA H YBEMUMBAOCb 
(eCTBO XHHOHA H MaJIeEHHOBOrO aHTHpuya. 

#:CbMa XapaKTePHbIM MOKasaTeIeM ABJIACTCH KONHUeCTBO OOpasylomjuxca 
PMOJICKYIAPHBIX MPOAYKTOB MOJIHOFO HM HeMOMHOTO OKHCeHUA. Kak BHJ- 
3 UPMBOAMMBIX JaHHbIX, oouree 
PrecTBO cbopMasbyerugza, CO u CO2 
WIH3KUX TeMIIepaTypax He IIpeBbI- Bpixoy, OCHOBHbIX TIPOXYKTOB OKHCJICHHA 
91,25 mon. na | Mosmtb OKHCAAeMOrO Se Pome 

jomopoya. ITO ykKa3biBaeT Ha TO, Aen Cee ee 


NeHuA B % OT TeOpHu Ha Npony- 
M{CHHBIN ACXOAHbIN WpoayKT 


Ta6muya 1 


SVIOTCA, TIABHbIM OOpa3som, 3a cueT 


NoNe OnmbITOB 
Temnepatypa, 


}anna Ookopprx rpynn. IIpu Bpico- Gen-  /5ensolt- sceea) 
|emllepaTypaX KOJIMYeCTBO HH3KO- igh Se eal Sa) ange 
iS pun 
<YJIAPHbIX MpOYKTOB jocTuraeT 
OI/MOJIb (B CJly¥ae w-MeTHICTHpo- 4 | 285 | 7,8 | 30,3 jneonp.| 5,3 
Tipu stux ycnopuaxuacTbHu3sKo- 2 | 309 | 3,3 | 53,4) 0,5 | 6,4 
|KYAAPHBIX MpoxyKToB OOpasyer- 3, on ees ey We ve 
ha cueT paspylieHHaA OeH30IbHOTO) 5, | 349 < 57,1 | 0.8 | 10.5 
a c OOpa3s0BaHHeM MasleHHOBoro 6 | 350 » 48,8 | 0,8 | 10,9 
apula HW MposyKToB ero pasmoxe- 7 | 360 » 43,0 | 0,7 | 13,3 
) Hy>KHO OTMeTHTb, 4TO Cpequ HH3- as : a a8 eo 
€KYJIAPHbIX IPORYKTOB OCHOBHEIM 40 400 ost | 0.1 15.6 


eTCA OKHCb yrulepoya, TO yKasbl- 
| Ha €€ BbICOKY!IO CTaOHJIbHOCTb B 

BHAX IIPOBeJeHHA peakIHH. * B onsite Ne 4 onpenenanucb Tak- 
HOJYUCHHbIC Pe3yJIbTAaTbI alOT OC- xe hopmanpzerngA (0,11 Mon/Monb cTupo- 
HMe ONaraTb, TO OKHCeHHe 1a), OKKcb yraepoga (0,96 Mon/Monb) 4 
(ona M a-MeTHJICTHpona B apoBolh PY CRE ee Ne A aee casa ae 
Ha BaHajlaTe OJIOBa B HaYaJIBHBIX yx (0,09 Mon/Monb), OKUCb yrsepona 
WAX MpoTekaeT B TOM Xe HalipaBse- (1,06 momb/mMoua) HM ABYOKHCb yraepora 
Kak HB KOHJJe@HCHpoBaHHOl dbase B- (0,42 Mow/Mous). 

PYTCTBHH WIM OTCYTCTBHe KaTaJIH- 

pop (4,5). Mmerrea yka3auua (°), YTO IPH MATKHX YCJOBHAX HM B OTCYT- 
€ KaTasIH3aTOpOB B3aHMOJelCTBHe CTHPOJIa C MOJIEKYJIAPHbIM KHCOPOJOM 
30uT K OOpas0BaHHI0 NOJMMepHOM Nepekucu THNMa 


--- O—O— CH— CH, —-O— O— CH — CH; —... 
A < 
v UY 


] 
JHE BEPOATHO, YTO HavaJIbHO cTaqueli OOpasoBaHA TaKOH NepeKHCH AB- 
(CA IIpHCOeAMHeHMe KUCMOpOsa K MOJIeEKYwJe CTHPOMa WJM &-MeTHJICTHPOsa C 
A3OBaHHeM HeCTAOWJIbHbIX NepeKucel Cylefylomlero CTpOeHHA: 


O=20 

= OO CR CH, crt 
Ds > oe 
UY) y 


eat, Chis: 
er mapoasHoro OKHCeHHA OOpasoBaHHe TOJMMMepHOH MepeKHcHu 
\8MOKHO BBY BbICOKOM TeMnepaTypb! HW MasIOM KOHUeHTPallu pearUp yio- 
-Komnonentos. Bomee BepOATHbIM ABJIACTCA TEPMHYCCKHH pacay C o6pa- 
HueM OeH3abyeruya HW tbopMaslbAervya B Ciyyae CTHpO/a Hi alleToeHoua 
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vu (bopManbyeruyqa — B Caryyae MeTHJICTHpOa. OMbITHbIe AaHHble, IpHBey 
B TaO. 1 uw 2, noyrBepxatoT Takoe MpeqnosoxenHHve. IIpH OTHOCHTe IHG 


Ta6auny 


BplxO, OCHOBHBIX IIPOAyKTOB OKHCJCHHA &-MeTHJICTHpoua 


Bpixox UpOyKTOB OKUCIEHHA 


i=”) 
ss} 
8 sr B % oT TeopHu B MOJI Hea yom Boe 
a Gy 
5 yay : 
Bs - ii MaJICHHOBbI 
Fat ee eee Ee ear glen tun | 
14 310 9,4 PAD) 7 On2 10,4 He omp, | He omp. | He 
42 330 Py) 04,3 0,7 Aitiee 0,22 0,88 ) 
13 342 Cue bl 61,2 A 16,6 0,24 4,34 
14 304. » 06,0 1,4 18,0 0,24 oe 
15 366 » 47,9 1,4 20,6 0,28 1,69 
16 378 » 44,5 diete) 22,8 0,25 4.393 
17 390 » 40,0 1,8 23,8 0,23 dee ( 


KHX TeMlepaTypax peaKWHH H3 KaTaJIM3aTa yaeTCA BbINeMTb 3aMeTHbIe 
YeCTBA OKUAaAeMbIX MPOAYKTOB MpeBpalleHiA MOHOMePHbIX TepeKuceli. 

IIpu Oonee BbICOKUX TemMepaTypax OOHAPyXKHTb B IpOMyKTAaX peakuH 
TOMeHOH WIM OeHsabAeruy He yaeTCH, TaK KaK IPOMCXOJUT UX Janby 
OKHCJICHHE C MOCCQOBAaTeJIbHbIM IIpeBpalleHveM B OeH30HyI0 KUCOTY, 
XHHOH MH MaJleMHOBbIM anruypuy (, 2). 


Vuctutyt xumuyeckux HayK Ilocrynu 
AxajylemuH Hayk KasCCP 29 1X 19 


WHMTHPOBAHHAA JIMTEPATYPA 


Abstr., 34, 5466 (1940). °F. A. Bovey, I. M. Kolthoff, J. Am. Chem 
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XHMH fl 


A. Me XAJIEL.KHM, B. Fr. MECHH n 4)KAO UDKH- WKY H 


MCCJIEMOBAHHA B OBJIACTH XHMHM TIMA3THOJIA 
(3,4-BEH3-1,2,5- THOMA3OJIA) 


(IIpedcmaezeno axademuxom H. H. Hasapoevim 20 XI 1956) 


3 MpeAIAyuHX coobmenusx (1) HaMH ObIAM MIpUBeeHI AaNALIe, XapakTepu- 
MMe apoMaTHyeckHe cCBOlcTBa OeH3-2,1,3-rHoqma30ona. V3 HeckonpKux 
MOXKHDIX CTPyKTyp MocwleqHeMy BCero Oowlee COOTBeTCTByeT cTpyxKTypa (I) 


N 
EN ON 
LC 
y 4 

(I) (11) 


-MHTes OeH3-2,1,3-THoqua30na U3 o-~peHHeH.MaMUHa u THOHHIXIOpuja 
( cepHuctoro anrugpuya) (?) yKa3piBaeT Ha ctpyKtypy (I); orgermusBo BBi- 
fCHHBIM apOMaTHYeCKHH XapakTep H BbICOKaA yCTOMYHBOCTh MMa3THOMA K 
IHYHBIM XHMMYECKUM areHTaM (OKHCJMTeIAM, KHCOTaM, UeOyaM) MOKeT 
> OObACHEHA Kak TO, Tak 4 Apyroli crpykTypoii (?, *). Janupie cbusuyeckux 
feqoBaHutt (*) TakxKe He JaIoT ONpeeneHHBIX yKa3aHHi OTHOCHTEbHO CTpoe- 
HaHHoro reTepounksia. Mccneqopanupie XuoM u CyTToHom (°) qunom- 
MOMeHTHI OeH3-2,1,3-THOAMa30ua HM ero 5-xXJIOpMpOH3BOAHOrO, a,TaKxKe GeH3- 
celeHqua3s0a UM ero 5-XJOPUPOHSBOAHOTO AOMycKalor AVA MepBbIX [BY X 
ecTB crpyktypy (II), qua Broppix AByxX — Kak cTpyxTypy (II), tax u (I). 
epeHHe MexKaTOMHbIX PaccTOAHHU, npo“sBeyeHHoe Jirounatu (4), Takxe Jo- 
XaeT IIPHHATHe OOeCHX CTPyKTYp. 
Kasaiocb Obl, ecu 6eH3-2,1,3-THoqHa30m Meet cTpyxKTypy (II), To on 
KeH OO/lafaTb H3BECTHOH HelpeesbHOCTHIO. BpiicHeHve HelpesebHOro 
akTepa JaHHOTro TreTepouuksa MpeCcTaBMAIOCb TEM OOee BaXKHBIM, UTO HMeIO- 
CH SKCICPHMCHTAJIbHbIe JaHHbIC YKa3bIBaJIH JIMWIb Ha aPOMATHYeCKy10 Ipu- 
ytiocneyquero. UTo xe KacaeTCH XHMMUECKHX CBOHCTB, KOTOPBIe MOM 
3aTb Ha HaJIM4He XMHOMAHOW CTPyKTYPpbl, TO TaKWe JaHHble HHKeM He NOJ- 
MKJICHbI; HAalPOTHB, 10 OMYOMHKOBaHHbIM HeaBHO JaHHbIM (°), WHa3sTHON He 
YlaeT CMOCOOHOCTHIO K peaKIMAM MIpHcoeAquHeHHA. 
ITpopeyeHuble HaMH HCCyIeOBaHHA OMHAKO MOKa3a/u, YTO MMaSTHOM SHEp- 
10 (c BbiJeeHveM Tella) IpHcoeqHHAeT KaK XAOP, Tak MH OpoM; peakuuA 
MeCTBIAeTCA Kak B paciiiaBe, TaK HU B Cpefle OpraHWyeCKMX pacTBOpHTeNeH 
podbopMe, AuXsopsTane u Ap.), B MPHCyTCTBUM UJIM B OTCYTCTBHe KaTaJn- 
POB (kKee3HBIX ONHIOK). I]poyqyKTaMH peakWHH ABJIAIOTCA COOTBETCTBEHHO 
axJlop- uM TeTpaOpomTeTparug”pobens-2, | ,3-THOAMAaZ0NbI, OOpasyroulMeca 
We CMecH CTepeOH3oMmepos. 
[po6no kKpuctanmmsauuel TeTpaxmopTeTparuApobens-2, | ,3-THOAMa30N0B 
Z BbIJICJICHbI H3 YNOMAHYTOM CMecu Ba H30Mepa CT. Ti, 123—124° y 82°. 
OOpadorke TeTparasOreHTeTparupONPpOWSBOAHbIX CHHPTOBbIM PacTBOpOM 
TO KAJIM BbIAeICHbI JUTaslOreHma3sTHOJbl, CTPOCHHE KOTOPbIX JOKa3aHO 
€UHbIM CHHTC30M H3 COOTBETCTBYIONIMX JMIaJIOreH-O-AHaMHHOB UW THOHUSI- 
HHA. 
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TlomyyeHuble JaHHbI€ NO3BOMAIOT TAKHM OOpasoM JONYyCTHTb, YTO MPH B3 
MOJICHCTBUM WHa3sTHOsIa C XJIOPOM (HIM OpOMOM) IIpOMCXOAUT MpucoeAMHeHHe } 
TbIpeX AaTOMOB rasloreHa C OOpasoBaHeM TeTparasOrenTeTparuApoupousBosHy 
KOTOpPble IPH B3aQMOJeHCTBHH CO CIMPTOBbIM PaCTBOPOM IeOUN OTIMeM 
ype MOJeKYJIbI ramoHsoBoyopoya (HCI uu HBr) c o6pa3s0Banuvem jurasor'! 
TIPOW3BOJHIX TO CXeMe: 


Che 
cl 
N N ANS 
oN. 3h oH GORE fs 4 2KCl + 2H,0 
R. vw cl Se A -2HEI Sah : 
N H N N 
H rel] 


JI. C. Dppoc u P. M. Jlepur, usyyapiiue HeaBHO peakHI0 B3aHMOeHCT. 
Ha3sTvoa C XJIOPOM, HallH, ITO pH’ 3TOM (HMUIb B MpHCyTCTBHH xese3 
ONHJIOK) oOOpa3syeTcA ckKOpee BCero AHXMOpMHa3sTHON MpuBeeHHOrO BB 
CTpoeHHs. | 

V3 cHHTe3HpOBaHHbIX HAM YeTHIPeX H30MepOB — BceXx, MpesqycMaTpHBae 
TeOpHel CTPOeHHA JIA AUXNOPpMMa3sTHOOB, — HH OJMH He COOTBETCTBOBAT 
MecTBY T. mu. 57,5°, omucaHHOMy aBropamu. IlosTomy He HCKsO"eHO, YTO M0 
HHH ABJIAeTCH MPOAyYKTOM YaCTHYHOrO MpHCoeAHHeEHHA XsOpa K MMa3THO 
CTPOeHHA: 


HOGI RPC) 
Cl 
Ze ZS 
$ “aH S 
ea SZ 
Ci ow 


C welbio MpoBepKH aHHOoro ipesmomoKeHuA, XJOPHpOBaHHe NMa3THm 
NPOBOAMIOCb HAMM CO CTEXMOMETPHYCCKUMH KONMYeCTBaMH XsOpa (MO TpHBe 
COOTBETCTBYIOWeEMy ABYM aTOMaM xsiopa). Ilocme pa3roHKH B BaKYyYyMe, Kp! 
6exH3-2,1,3-THOqMa301a He BCTYMMBUIerO B peakUMIO, OOHAPyKeH JMUIb Tet 
xmopTeTparuypodens-2,1,3-ruoqua30N; -mpH oOpa6oTKe mocmequero CHUpTO 
pacTBOpOM eKOrO KasM BbIqeneH 4,7-quxn0p6en3-2, 1,3-Tuoqua3on. | 

[pu qaibnetmux UccIeqOBaHHAX B OOMACTH ramoreHupoBaHuA npoHsBogy 
IMa3THOla HAMM YCTaHOBJIeHO, YTO B peaKIH1O B3aHMOelICTBUA C XMOpOM ( 
OpomMoMm) BCTyMator Take M 5-mMeTuJ-, 5-Opom- wu Apyrve MpoOu3BOAHbIe My 
THOa; NOKa3aHO TakxKe, 4TOB peakIMIO IpHcoesqMHeEHUA XNOpa (uu OpOH 
BcTynaeT u 1’,2’-nadpr-2,1,3-THoqua30n. Tlomyyenupre TakuM 0o6pa30M 93K 
PHMCHTAJIbHBIE JaHHbIe MOKAa3bIBaloT, YTO NHa3sTHON (a TaKxe 1’,2’-Hadpr-2, | 
THOAMa30N1) HK €FO NPOMSBOAHBIe, HAapAAy c apomaTHyecKHMH, OOMaqaer om 
CTBaMH XapaKTePHbIMH JIA HEMpeAeNbHbIX COETMHEHUH. 


M 


OKCHeEPHYMeCHTAALHAA YacTh 


XmopupoBanHe 6eH32,13TH0 Rn aZ30NAa. B pacnnas 13 
Oex3-2,1,3-THoqMas01a mpu 60° mponycKanca xmop Ao mpuseca B 7,1 r (coor 
cTBy!oulero AByM aToMaM Xsopa). [Ipu meperonke BblJeneHbI YeTsIPe pak 
I ppaxuua: T. kum. qo 140° (20—30 mm) — 5 r,t. ma. 42—44°: ye oOHapy: 
Bavla enpeccuu B upoOe cMelmeHnsA c NMasTHOOM; II ppaKunsa: T. Kun. 141—I) 
(20—30 mm) — 2 r; npospaunaa MacnaHucTaa %KUKOCTH, He KPHCTaIH3yt0! 
Ca IpH xpaHenun. IIpH oOpa6orke nocmequei cnupToBEm PpacTBOpoM eK 
KAM BbICCHO BelecTBO c T. mM. 175—178°, He OOnapyxuBuIze Jempec 
B mpoOe cmemenua c 4,7-quxnop6en3-2,1,3-ruoqua3zonom. III (ppaKkul 
T. Kan. 151—185° (20—30 mm) — 3,5 r, Macnsuuctaa X2KUKOCTh, 3aKPHCTad 
SOBaBIUaACA IPH xXpaHeHMu; mocme MepeKpucranu3zanun u3 cn 
T. Wu. 7O—82°. [Ipo6a cmemenna c TeTpaxJOpTeTparuypooden3-2, | ,3-Tuoyua30 
(T. mm. 82°) He O6HapyxuBana jempeccun. IV (ppakuusa: T. Kun. ae 
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—30 mm) — 41; Macaanuctas xHyKOCTD, ObICTPO 3aKPHCTaIMM30BaBUIAACaA. 
pee  NepeKpHcTaMsalMn M3 cuMpTa T. tn. 175—178°; npo6a cmemenusn 
,/-quxnop6eus3-2, 1 ,3-TuoqHa30u0M He oOnapyxKuBana Jempeccun. 
Mcceqopanve xopupoBaHHoro 6en3-2,1,3-THOANaz0Na NPOBOAMNOCh HM HHBbIM 
em: 35 1 BeleCTBa CMeMmMBasHcb c 50 MI cMupTa mp HarpeBannn; cnupTo- 
PacTBOP, OTAeMCHHbIM OT MACMAHHCTOH XKUAKOCTH, IPH OXMAKJCHUH JIbOM 
ONbIO, BbIAeIM NOC MHOTOKpaTHOH NepeKpHCcTaWIMsaluN H3 cuupta 3,5 r 
PiectBa (22% rTeopun), T. na. 120—124°. Mpegctrapnser co6ott Genpie uraEt, 
}-TBOPHMBIE B CIIHPTe, XOpoopMe, AuXNOpsTane, Oew30e, Maso pacTBOpHMBIe 


PleTposeHnHom supe, HepacTBopuMple B Boe. P 


Haligeno %: C 25,95; 26,40; H 41,45; 1,62; N 10,38; 10,05; S 41,30; 11,63 


Cit yl “ee tol (ates 
AgNeSCl,. BpruncseHo %: C 25,90; lal ih cas N 10,07; Se lmod: 


Cl 51,08 


_Macusanuctas 2xvqKocTb noce HarpeBaHus c 50 Mu cnupra H Mocaexyorero 
NaxKeHuA, B pe3syJIbTaTe MHOrOKpaTHOH ApOOHOH KpUuCTaMIMsalHH, BbINeTuIA 

r KpHCTaJJIM¥ecKOro BemlecTBa, T. mu. 82°, pacTBopuMoro B CNupTe, XJ0- 
popme, Oensose, MaJIO pacTBOPpUMOrO B HeTposeHHOM 3pupe, HepacTBOpuMoro 
oye. 


Hatneno %: C 26,68; 25,90; H_ 1,66; 1,47: .N 10,23. 10,06;-S 41 87> 11,76: 
Cly52,02-soleG0 
A,N.SCl4. Brraucneno %: C 25,90; H 1,44 N 10,07; Sy Aigow! 
Cl 51,08 
47-Luxnop6eu3-2,1,38rTuoqua3ou. a) K cycnensuu us 3,6- 
xuop-1,2,-penunenquamuna T. ma. 95—97° u 5 Ma GeH30a NocTeneHHO, pH 
CTOAHHOM NlepeMelwIHBaHHH NpHOaBsANOCcb 3,8 r THOHHNAHMIMHA T. Ku. 1[98— 
O°. Tlocne HarpeBaHHa Ha BOAAHOM Gane B TeyeHHe 30 MUH. peaKMOHHaA Mac- 
NOABeprasach OXJAaKAeCHHIO, H OTSPVMbTPOBAHHbIN OCaOK, MOCe HPOMbIBKH 
30J1I0M, —llepeKpHcTaH3auuu “3 cnupta. Tlonyyeno 2,05 r BemectBa T. Wd. 
1—182,5° (88,7% vTeopuu). IIpexctapiseT co6oH OeclBeTHBIe MTombuUATHIe 
UCTAJJIbI, HEpaCTBOPHMBIe B BOJe, MalO paCTBOPHMbIe B CMMpTe (serue B ro- 
yeM), PaCTBOpAeTCA B XsOpotopMe, AUXxXNOpsTane. 


Blacmnor@ O4S CG Bayep ainfelle IAl alee Wiese ING WIG SPE ets Sy ay enle ley (ahs) 
Cl 35,01; 34,80 

H.N2SClo. BaruncneHo %: C 35,12; H 0,97; N 43,66; S 15,68; 

Cll GAGE 


' 6) OcTambuble TPH H30Mepa CHHTe3HPOBaHbl H3 COOTBETCTBYIOMNAX AUXMOp-o- 
aMHHOB HM THOHVJIaHHJIHHa, aHaJlOrH4HO Mpebiqyuremy. 
BpomupospanHve 6eH32,13THOMHaASONAa. K IF pacntaB- 
‘HHOTO HHa3THOsa T. Hu. 42° npHOaBaasoch B TeyeHHe 25 MHH. IPH MOCTOAH- 
oM nepemeliMBanun 32 r Opoma, Mocse yero peaKIMOHHaA CMECb HarpeBaslacb 
) KuNeHuA | vac M OOpas0BaBMaAcA pH OXxaxKeHHM TBepad Macca, OCTa- 
Iaslacb Ha BO3yxe JO UclapeHusa u36bITKa Opoma. Ilomyyeno 28,85 r BelllecTBa 
eiToBatoro uBeta (95,55% Teopuu); Tocle NepeKpHuCTasIU3salMu W3 CiuptTa 
yemeHee IpectapsseT CoOoM GemIe KpucTaubI T. rN. 142°, XOPOIIO pacTBo- 
AMbIC B OCH3O/Ie, YETbIPEXXJOPHCTOM yrsepofe, alleTOHe, YKCYCHOM KUCJIOTE, 
ayee pacTBOpHMble B CIupTe. 

) Hatineno %: N 6,19; 6,29 

CyH.zNoBraS. Bruucneno %: N 6,14 
'47-TLu6pom6eu3-2,13ruoquagzoa. a) lr TeTpaOpomMTeTparug- 
96eH3-2,1,3-THOAMAa30Na T. MJ. 142°, 20 mu cnupta H pactBop 0,32 r exKoro 
av B 1 Mul BOAbI HarpeBasIuCb AO KuNeHHA B TeyeHHe | Yaca; MoCue OXNaK MCHA 
pasOaBuleHHa BOAOH Nomyueno 0,42 r BemjecTBa (65% TeOpHH), WwlaBALWeca 
ocIe MePeKPHCTaMNIM3aNMH H3 CMpTa UpH 184—185°. IIpo6a cmemenusa c 4,7- 
AOpomOeH3-2,1,3-THOMHAa3OJIOM He oOuapyxXHBasla JempeccuH. 
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6) Cuntes 4,7-qu6pom6en3-2,1,3-ruoquasoua. 1 r 3,6 -qu0pom-1,2-yua 
HoGeH30Na T. mm. 92—94° u 1,2 rTHOHUMaHHAMHAa T. KUM. 198—200° le 
c 3 Ma O6eH30Na JO KANeHHA B TeYeHHe 30 MHH. [locate OXaKeCHHA BbIAeMBE 
CH OCAJOK OTPHIbTPOBbIBAJICA, IPOMbIBaJICA OeCH3OJIOM Hi NepeKPHCTAaJIU3G 
Baca H3 cnupta? [lonygeno | r 4,7-quOpomOens3-2,1,3-ruoqua3ona T. 
184—185°. 


HattpeHo %: N 9,88; 9,64 
CgHeBraNoS. BaruncteHo %: N 9,02 


JleHHHrpayCKHH XHMHKO-dapMaleBTHYecKHi Iloctynua 
HHCTHTYT 26 VII 195 


UHMTHPOBAHHAA JIMTEPATYPA 


1A. M. Xaneunxunh, B.T. Wecuu, Uxao Uxun-umyu, JAH, 106, 
(1956); A. M. Xameuxuh, B. I. Wecun, KOX, 20, 1914 (1950); 24, 133m 
70. Hinsberg, Ber., 22, 2895 (1899). * JIC. So poéc, P! M) epi aa 
23, 1552 (1953); 25, 199 (1955). *V. Luzzati, Acta Cryst., 4, 193 (1951). oR 
Hilly EL Ey Satton;, J) Chim oPhys,,. 4649244 (1944): 


Jloknayne Akanemuu Hayk CCCP 
1957. Tom 113, MN 3 


PH3HTECKAA XHMHA 


A. WU. TYPbSAH 


MEXAHH3M TOJIAPH3ANHH MPH MOJIAPOPPA®HPOBAHHK 
I1POCTbIX HOHOB HHKEJIA WH KOBAJIBTA 


(IIpedcmasrexno akademuxom A. H. Opymkuxnvim 15 1X 1956) 


}€XAHU3M MOJAPH3allMH pu NoOMAporpadupoBaHuU UpocrTsix HoHoB Ni? 


jae 
) » AatollMX Tak Ha3bIBaeMble HeOOpaTHMble BOJIHbI, H3y4yeH HesocTa- 
). B muTepaType O4eHb MaJIO AaHHBIX H TO NOJApOrpapuyecKHM xXa- 


P2PUCTHKaM IPOCTHIX HOHOB Ni?* uw Co®* B npucytcrsun Ppa3JIMUHBIX «HH- 
PEPEHTHIX» SNEKTPOJHTOB. ITO MpHBeIO K PAY pasHOpeyMBbIX pesyub- 
3. Tax, B oqHux padotax (},%) ¢,Co?? = — 1,23 B, B To BpeMA Kak 
mmo (°)— 1,44 B (H. K. 9.). 

| padore (*) uccneqoBanach NOMApHsaluA pH MOIAporpabuposauun mpo- 
+2 2+ 

/vouop Ni?* u Co?* ua pone 0,1M KNO;. Hekoroppie janupie (*), 


CTHOCTH yrloBoH KospPuuvHeHT NpAmMoH o — Ig 


7,24 * FOBOPHH 0 MpH- 
CTH TEOPHH 3aMejVICHHOTO paspAya AA OObACHEHHA MeXaHH3Ma MOJA- 
Guu. Ja JambHeliweH MpOBepKH TeOpHH 3aMeyIeHHOTO pa3pAya OyeHb 
10 ObIJIO HCCJIeAOBaTb BJIMAHHE IPHpOAbl H KOHWeHTpalluH coHa, yemy u 
qileHa HacTOAad padora. 

ceqOBaHve* MpoBosusocb Ha BH3yaJIbHOM ycTaHOBKe C HOPMaJIbHbIM 
M@JIbHbIM 3JIEKTPOJOM CpaBHeHua. CTaHyapTHOcTb 3JIeKTpOfa cpaBHeHHA 
MepUTeJIbHbIX IPHOOPOB MpoBepsacb M0 noaporpamMam Tl* B 1M KNOs. 
JepaTypa u3sMepeHui 25--0,3°. XapakTepuHcTHKa KallwJJapa pu uccse- 
Huu Ni2* m’!st'le = 1,60 mrs cex—*2, mp ucceqoBaHHH Co®* ils fils = 
02 mr’! cex—‘, CompoTHBJieHue AYeCHKHM ONpeesAOCb H3 MOJApOrpaMM 
, KOTOpbIi BBOMMJICH B pacTBOp Nocle CHATHA NomAporpamMmM Ni?" wan 
. Tonsporpadupopanue mpopoyusocb B OTCyTCTBHe KaKHX-JIMOO NoaBu- 
A MAKCHMYMOB. C Ie@JIbIO HCKJIOYCHHA KOMMJIeKCOOOpa3s0BaHHA, B Kaye- 
(POHOB ObIM BbIOPpaHbI HUTPHTbI, HepxJopaTbl HW cysbparol. 

lukean. Ilonyuennpie pesyptate (Ta6. 1,2, puc. 1, 2) MosBousH0T 
CHUTb HeOOpaTHMOCTb Nouaporpapuyeckou BOJIHBI Ni?? 3ameyuleHHoctpio 
sla uoHoB. CorjacHo TeopuH 3aMefeHHoro § paspafla, pasBHTOH 
. PpymKunsm (°,°), ypaBHeHve HeoOpaTHMOH MomaporpadnyecKou BOWHbI 


T BHI: 


{—a 


RT i 
Vier 7 In ge (1) 


1200 F 
a const —— 7 im ip— 


Ja NOTeCHWHa MOJYBOJIHSI: 


ee te 
$y = const — = In ip — oe ie & 2 


B skcrepuMeHTanbHol uacTH padoTbl MpHHiMalH yuacTHe Tr. C. Koukuna u 
_ Tleabtuna. 
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Taoauna 


KoncranTst 2uppy3nonnoro ToKa HW MOTeHI[HaJa MOJYBOJIHBI MpOCTbiX HOHOB HUKy 
HW KOOaJIbTa Ha (POHE PasIMUHEIX «MHAMPPepeHTHHIX» SIeKTPONHTOB 


q Nit Co2z+ Ni?t 
i ppd ipa inva 
ou x 2 = @ou ae a 
cag heures 0 Se 
‘- = % os 
5 3 pees 3” = 8 ] 
NaNOgs NagSOg 
0,01 M_ | 4,32 | 0,96 Oia eas. foaled 
0,03 » 4,10 | 0,99 O;4E 9S (4468 Ht 
Ont » 4d | 403 1 » 0,54 | 4,42 
0,3 » 460 [4 OF Ca ( 2104)2 
4 » 2 Hi | 08 ORO Vise node elias 
NaClO, 0,034, » |) 2595411606 
0,01 M_ | 4,45 | 0,96 0,4). yw 29894 4208 
0/034 » | 4,43 | 4,00] 3,01} 1,47 || 0,34 » | 2,32 | 4,09 
0,4 » L320 ml POSMOMZallece 4 yall ds@o).,| al Gls: 
0,34 » PS be O Siegal |p tlyAS Ca (NOs) 
{ pnd QePAV ROP AS 22 41°48 Stall 90504 4,24 | 1,05 
Na sSO4 0) 084. >. 23,75 1207 
0,034 M | 4,02 | 1,04| 3,25] 4,24'| 0,1 » | 3,08} 1,09 
0,4 » BVA || welts) || eeahdhsy, || alh 745) O34 Sys Ts eo 


3necb ip — KOHCTaHTa JudpysHoHHoro ToKa. 3aBHCHMOCTb OTpHuaTe 
)j-MOTeHUMaa OT KOHMEHTPal\MM OfHO-OAHOBAJeHTHOTO 9JIeEKTPOmuTAa 


wKaeTCA ypaBHenuvem (°): 


7 BERRE 
}1 = const’ + + — Inc. 


Bce 9TH ypaBHeHHA XOPOLIO NOATBEpAAaloTCA ONbITHBIMH JaHHbIMH: | 
1 me : 
; muHelina (puc. 1) (ypapHenue (1)) ¢) 


1. SapucumocTb 9» — Ig eS 
BBIM Koadduunentom 0,060—0,080. Hpuuumaa B cpeqHeM yrsoBol 
cpuuvent 0,070, nonyuum 3Had 
TaOumuna 2 a=0,42. Sror BBIBO, KacaBilll 
Tlorenumams! noaysotust mpocTbix vonos PpaHee (*) pacrsopa 0,1 M KNO, M 
HUKeA HW KOOaIbTa MPH PasHYHOH KOH- ObITb paClpocTpaHeH Ha pacTBOpbI 
Rr Dee ae ee XJIOpaTOB, CyJIb(baTOB WH HUTPaTOB 

JIMYHOH KOHLCHTpallun. 
2. Torenunad nomyBosHEl He 
Crs i. Cote —¢),8 CHT OT KoHWeHTpaunu Ni?* (ra6, 
(ypaBHenne (2)). 
. Mexny oy, H morapudbmom | 


®on 1 M NaNO, @®on 1 M NaClo, 


0,41 1.08 0,20 131 WeHTpaluH OMHO-OAHOBaJIeHTHOTO 
0,18 4,09 0,39 4,30 HaO suo aeTca JIMHEHHAAH 3aBMCHMW 
0,32 1,09 | 0,57 | 1,30 (pyc. 2) (ypaBHenus (2), (3)). oy, 
1,03 1,09 1,90 1,32 WaicH B OTPHUATeIbHYIO CTOPOH 


0,074 B Ipu ypBenuuenuu KOHUer 
uuu doua B 10 pas, uro u3 ypaBHeHuit (2) u (3) qaeT « = 0,44 — 3naue 


XOPOINO COBMajlalolulee C & H3 HakNOHAa II pAMbIX o—lg 


ae Hecxoubi 
HMKCHHOe 3HayeHHe 91), pH c= 1M (puc. 2), kak uw mpoxoxyenue Kp 
1, —Igc 4wepes MakcuMyM B cjly4ae pactBopos Na,SO,, Ca (C1O,). u Ca 
(puc. 2) OObaACHAeTCH YMeHbINeHHeEM KOHCTAHTHI AMppysuoHHoro ToKa C| 
JMYCHHEM KOHWEHTpalun (ona (cM. TaOa. 1). Lelicrsurenbuo, Bpeqenue 
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sEIMYEHHEM KOHILCHTPallun (bona. 


(tg 2 = 0,063); 


d0—0,1M NaNO; 
(tg a = 0,096 —0 ,068), 


0,1 — 0,2 


6 —0,1MNaNO3 
Cs (C1O4)p (tg « = 0,070), 2— 0,1M NapSO, (tg «=0,072; Co?t: 
(tg a Pe — 0,080), 
x#e—0,1M NaeSO,g 
3-20, 1MCa (Cl10,)3 (ec=—0, 128—0, aes Koumentpanua MeTaJIJIOB 
MM / a1 


pOHY (pHc. 2), UTO, BO3MO2XKHO, BbISBaHO aCCOMMalluel HOhuB Nico 
ANOrHIHOe BUHAHHe Cyab(paTOB Ha MOTeHIHaJ BbI,eeHHA NC® pa 


*KH Ha USMCHEHHE tp (0 ypaBHeHuio (2)) npuBoguT K pocTy sHayeHuli oy, 


Ht. Ipupoya eanowa (NOs, ClO;) mpaktuyecku He oKasblBana BuMAHHA 
- B mpucytcrsuu SO? 


$1), CABHaJIcA B OTPHLaTeJbHYIO 


be 


- Nt ia—0,1 M Nacio, 
(tga =0,064), 6 —01M 


e—0,1M  NaClO, 
(tga = 0,116), 


WH oO;) « 
TBep- 


{ KaToyle ye HaGmoaocb ApyruMu aBropamu (7,8). “HutepecHo OTMeTHTb 


YHTeIbHOe CHH2KeHHe KOHCTAHTbI 
WPYSHOHHOLO TOKa C pOCTOM KOHIeH- 
Muu cysbiata (cM. TaOs. 1). 3ame- 
OJHOBaJICHTHOrO KaTHOHa (poHa 
27) Ha WByxBaslenTupiit (Ca?*) MpH- 
la K CMELLeCHHIO 91, B OTPHUAaTeJIbHY!IO 
pony (puc. 2), YTO CBA3aHO CO CABH- 
[ })-NlOTeHIHasa B MOJOKUTEbHYIO 
pony (ypaBueuue (2) u (3)). 
B saksioueHHe OTMeTHM, ITO MpH 
Je€OBAHHH JJIeEKTPOK pHCTaIIM3alHH 
Ha TBepfOM KaToje (®) TakxKe yja- 
b OObACHHTb M€XaHH3M MOJIApH3a- 
1 3AMEJJICHHBIM Ppa3spAOM HOHOB. 
Ko6aabt. Pay caktors cBujyeteb- 
yet O lpuroquocTtuy Teopuu 3amel- 
(HOrO paspxaAya UW JIA OObACHeHHA 
OpaTHMOCTH NOJIA por pabuyeckout 
(HbI IIPOCTbIX HOHOB KOOaJIbTAa. 
1. [lorenuuas nouyBouHbI He 3aBH- 
OT KOHMeHTpanuH Co?+ (Tad. 2). 


2. Mexyy 1), H JOorapHpMOM KOH- 
Tpalluv OjHO-OMHOBaJIeHTHOrO (poHa 


V4 = 0 
lg ¢ kamuona gona 


Puc. 2. SaBucumocTb $1,Ni?+ u CO?+' or 
slorapudma Roe aa KaTHoHa (bona: 


a—Ni?t, 6—Co?*, Fae e— 
NaClO,, 0 — NaSO,, e — Ca (C104)s, 91e— 
Ca (NO3)2 


JHOMACTCA JIMHeCHHAA 3AaBHCHMOCTD C YIJIOBbIM KospPpuuHeHTOM 0,105 (puc. 2), 


_flaeT 3HayeHHe « = 0,36, —HeCKOJIbKO MeHbiee, uem y Ni 
HCMOJIb3OBaHHe (POHa C NOJIMBaJIeHTHbIM KaTHOHOM 


8. Kax uy Ni?", 


a+ 
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(Ca?*) mpuBeno K 3HaUHTeMbHOMy CABUTy 9), B OTpHIlaTeJbHy!0 cTop 
(puc. 2) 3a cueT cmMemleHHA ~,-MOTeHUMaa B MOJOKUTebHy!O CTOpPOHy. « 


c SOj--aHHoHoM ToKa3au Oomee OTPUaTebHbIM ¢),, OCOOeHHO TIpH Goal 
KOHUeHTpallun cyxpara, yem (pow c ClO; -aHuoHom (puc. 2). Ilo-Buqumo) 
ananoruuno Ni?*, sro cBa3aHO c sByIeHHeM accommaluu. 

Vimeetca u oTmuune B MOAAporpabuyeckom noBeyeHuu Co**, mo cpaBHer 
c Ni®?, a umeuuo: Boa Co” wa done HUTpaTOB HM MepxsopaToB He ch 


u 
— MMeeT H3JIOM B TOUKE Oy, (CM. PHC.} 


MeTPHUHA, 3aBHCHMOCTb Ole ; 
d 
V3n0M NpAMbIX BO MHOrHX OMbITaX HeOOJbINOM, OCOOeHHO Ha (hoHe HUTPat 
M MO9TOMy He ObIJI 3aMedeH B MpesbiayureH padoTe (*). IlpuuuHa HecumMi 
pwunoctu BomHpt Co** noxa we sacHa. B wemom BomHa Co** 6onee nosd 


uem y Ni?t, uro KauecrBeHHO corjacyeTCA C OTMe4eCHHbIM BBILIe MeHBbI 
3HayeHHeM KOS(PPUMIMeHTa a. 


Kuinnesckuli rocyapcTBcHHbIt yHuBepcuTer Ilocrynuuo ) 
7 X 1956 5 


UHMTHPOBAHHAA JIMTEPATYPA 


‘HM. M. Koastrog, Ix. Ix. Jiuunrefiu, Monsporpapua, 1947 r. 4 
TeuposcKkuu, Texuuxa nonaporpaduyeckoro uccmegopanua, 1951. 31. M. Ko 
hoff, J.J. Lingane, Polarography, 2, N. Y., 1952. 49. WU. Typsau, Ml 
Cmuxk, Yu. s3anncky Kummuesck. roc. yuus., 14, 11 (1954). §& A. Frumkin, | 
phys. Chem., (A) 164, 121 (1933). °A.H. OpymxKun, B.C. Baronkuid, 3.A. Hog 
B. H. Ka6aunos, Kunetuka snexrpogubix mpoueccos, 1952. 7N. Isgarisché 
H. Rawikowitsch, Zs. phys. Chem., 140, 235 (1929). *%A. JL Poruns 
B.f. Senabpyec, 9, lly Wodge, £..C. Kosny, 5KOX) 28, 73 (1954). 
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Hoknann Ankanzemun Hayk CCCP 
1957. Tom 4113, No 3 


PH3HYECKAA XHMHA 


r. HW. ®YKC 


O TEYEHHHM DKHAKOCTEM B Y3KHX 3A30PAX 
AKAY CBJIMDKAFOULMMHCA MJIOCKHMH TBEPJIbIMH TEJIAMU 


(I]pedcmaeaeno axademuxom IT. A. Pe6undepom 4 VIII 1956) 


BHCHMOCTb BpeMeHH ¢ COIMKEHHA HIM OTPbIBa MVOCKO-MapaJIeIbHBIX 
ABIX JUCKOB B KUKOCTH C BASKOCTbIO Y OT 3a30pa MeX*KAY WUCKaMu Jaerca 
HeHHem Credana — Pelinompyca Buya 


3rrfy 7 1 4 
ne aaah s 
< 4F (i2 Ae ) ( ) 


— paduyc Auckos; A, u A,—nHavabHblli M KOHEUHbIM 3a30pbI MEXKAy HUMH; 
HOPMaJIbHaA CHa, COMM KalOllad WIM OTPHIBarlomlad Aucku. YpaBueune (1) 
THYCCKH OOOCcHOBaHO (1) HM 9KCIMepHMeHTaNbHO OATBepxKAeHO AA 
ax IMPOKHX 3a30pOB B OMbiTax psa aBTopos (?, °%), B TOM uHCIe x 
ux (4), 

'~Culyuae OTPbIBa TIPHMHNWAX JUCKOB, Kak 1paBusio, h, >>h,, HW ypaBHeune (1) 
10 MepelucaTb B CJlefyIoulem Bue: 


3nry 


BPeMA OTPbIBa COPAaTHO IIPONOPUMOHAIbHO KBalpaTy BeHYHHbI HaYabHOTO 
da. 

epeneca F u 7 B JIeBy10 YaCTb YpaBHeHHA, Tocse vero B MpaBoli yacTH OcTa- 
A JIMUIb PEOMeTpHYeCKHe pasMepb! HCKa HM 3a30pa, HM pasyenMB oOe 4acTH 
HeHHA Ha nvomlayb WucKkoB S, nNomyauM 


ELE Ray (3) 
eee 


5 = F/S — yyenbuan cusia, OTpHiBalomjad WucKH. IIpouspeyenue to umeeT 
CPHOCTh JHHAMHYeECKOH BHA3KOCTH, a oOTHOUWIeHHe ta/y — Oe3pa3MepHbIii 
(PHUHEHT, XaPaKTEPH3YIOUWLHH MOABMKHOCTb XKUJKOCTH B 3a30paxX MeXKIy 
amu. BpBeyeHHbIil H3 HECKOJIbKO HHbIX COoOoOpaxKenul (4), OH OblI HasBaH 
(PUIMEHTOM TpaHHIHOrO BaryileHHA u OOO3HaueH OyKBOH bv. 

TIpesbiqymux coodmenuax (5,12) Opi omucaH MeTOA, KOTOPHIM MOsBO/IAeT 
DATb BPCMA COIMKECHUA H OTPbIBAa MJIOCKO-MapaJJeJIbHbIX MCKOB C TOUHO- 
70 0,01 cek. 4 OMHOBpeMeHHO 3a30p Mex Ay HuMUB Ipeyenax or 20 Wo 0,02 p. 
fCHEHHE STOTO MeTOJa MOKA3a10, UTO IA JMCKOB, pasAeJIeCHHbIX JOCTATOUHO 
AMM CJIOAMH MMHepaJIbHbIX HU ApyrHX CMa30UHbIX MaCeJl, paCTBOpaMH CTea- 
BOH KHMCJIOTbI B OpfaHHYeCKHX paCTBOPHTeJIAX MH BOAHBIMH pacTBOpaMH 
[pOJIMTOB, ypaBHeHue (1) He BHIMOMHAeTCA. OTO BbIpamKaeTCA, B YACTHOCTH 
f, uTO tM Y CHIbHO 3aBHMCAT OT COCTaBa %KHAKOCTH WM MCKOB HU BPCMeHH UX 
3apHTembHOro KouTakTa. Hoppie sKcriepHMeHTasbuble WanHbie (Tab. | u 
|), MOYYeHHbIe TEM Xe METOJOM, MoKa3sbIBaloT, ITO MPH TeEYeHHH yKa3saHHbIXx 
ocTeii B y3KHX 3a30paxX MexKy COuMKaIOULMMHCA MCKaMM HaOlOfaloTcs 
OULMe OTKJIOHCHHA OT 3aKOHAa, BbIPAxKeHHOrO ypaBHeHHem (1): 1) 3ameq- 
ye BbITeKaHHe (H BTeKaHWe) XKUAKOCTH B 3a30p Merk Ay AMCKaMH; 2) o6pa- 
[Me OCTATOUHOLO CJIOA, KOTOPbIM He BbOKHMaeTCA B TeYeHHe BPCMeHH H3Me- 
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penusa (qo 36 uac.) Harpy3kamu jo 8 xr/cm?; 3) yBemmueHue ¢ c BOspacTé 


IpOJOJMKHTeIbHOCTH KOHTakTa; 4) HeMHeMHad 3aBucuMocTD f oT 1/F x 1/ 
Hama MeToquka HeJOcTaTOUHO YYBCTBUTeIbHa JIA TOTO, 4YTOOBI Cy yy 
M3MCHCHHM TOALIHHbI OCTaTOYUHOFO CIOA BO BpeMeHH. KocBeHHble aHHBIe| 
MOSBONIAIOT ‘TomaraTb, YTO OH He OCTaeTCA MOCTOAHHBIM, HO BBIIIe Mp| 
YYBCTBHTCIbHOCTH MeTOJa STOT COM BOWHeE cCTaOuseH (CM., HallpHod) 
Ta6a. | 3a30p B pactBope NaCl nocse 30 u 60 MMH. KOHTaKTA). 
GameJIeHHOe BTeKal 

BbITeKaHHe ee | 
3a30p MexKY TOPH3OHTAabHbIMH MJIOCKO-MapaJJesbHbIMU Y3KHX 3a30POB MexK]yh 
2 rereumamnar 2 wemncere,  Gamicmocrt ican poenpHHMNaete 
oT PE jee goee Ae eae 143. cw?) CIeICTBHe yBeJHUeHH 
BASKOCTH H  Xapal 


akon vemar 4 


Cua apna BORON 3yeTCH H3MCHCHHeM 
pak 2MHAKOCTb KATHA LUC- een Easop B pL cuuventa TpaHvunore 
BOE ECE 5 ater, ryLleHHsa.3a BpeMA KOH 
muckozw c | yo 60—120/ 
UpH fapsenuu 1 xr/¢ 
Ksapn | Bogu. 0,005N 
pacrsopNaCl| 0,08 60 0,27 BILE } MCC I€OBaHHbI : 
» Bonu. 0,1 NV KocTel BospactaeT B 1 ,&% 
pactsopNaCl| 0,08 60 0,41 pasa. © pacTBOpOB XKuHI 
» | To xe 4,0 10 1,16 KHCJIOT B MacylaxX TIpH 
» » » 4,0 20 0,095 0) 08 0 4 Kr/ 7 
» >» » 4,0 30 0,045 J€HHH V,Vo—V, 44 
» >» » 4,0 60 0,045 TeyeHHe yKa3aHHOTO BE 
Crab 0,5% creapu- HH KOHTakTa BO3pactTaf) 
ee aes = 20 pa3 u Gombe. Benn! 
JIOBOM d 
sare 2,0 10 0,15 Kosppulwenta rpaHyi 
» To xe 2.0 30 0,045 3aryuleHHA CyIeCTBeHE| 
Ksapy |» » 2,0 30 0,025 BUCHT OT MaTepHasla Jl 
ES T a aes 30 0,06 WM COCTaBa X%XH]KOCTH. 
TaJlb WH. Mac- 
ab TI» 0,08 10 2,18 pa3lla OUMIeHHOTO Tyft 
» To xe 0,08 60 113 Horo Macuia «JI» on pi 
» » » 0,08 120 0,36 MOXY CTaIbHbIMH JIC 
» » 10 10 0,375 98-105, KBapleBbIMH 
> >» » 1,0 60 0,195 48.105 
 ileaes 1.0 120 | 008 Kamu 4,8. (B 


¢ 

ciyyaax  paguyc qu} 
0,6 cM, yeubHad Harpy3Ka 0,6 kr/cm?, NpoqomKUTebHOCTS KOHTaKTa 10 |} 
Temmepatypa 20°). B Tex 2xe ycnoBuAX ) GeH30/1a MexKy CTabHbIMH JUG 
9000, Mexy KBapleBbimu Auckamu 80. 
YeeiMyeHHe KOHICHTpalHH MOBCPpXHOCTHO-aKTHBHBIX BelecTB Hu ued 
JIMTOB MIPHBOAMT K MOBbILMeEHHIO KosPPUUNeHTa rpaHu4HoOrO 3aryujenua. Ti} 
HbIM BUY 3aBMCHMOCTH Y OT STUX (haKTOPOB MpefctTaBen Ha puc. 2. C yBed 
HHeM TeMNepaTypbI BPCMA OTJIMNAaHHA yYMeHbIUaeTCA, HO ) MOXKeT pactTH, Ms 
WJIM [a2xke OCTABATbCA HCM3MCHHBIM B 34BMCHMOCTH OT COOTHOIIeHHA TeMmep yy 
HbIX KOSPPUUMEHTOB, BPEMCHH OTMHNAHHA U OObEMHOM BASKOCTH. 
OrkaMOpHpoBaB AMCKM XHAKOCTHIO, KOTOpad mpakTuyecku He OOp# 
rpaHHaHoro Com (HallpuMep, GeH307 Ha KBapye) H onpesenuB He3aBHCcHi} 
MeTOJaMM BPeMA OTHNAHUA JMCKOB M 3a30p Me%K]Ly HHMH, MOXKHO C MOMG 
ypaByeHua (3) BHIYHCAUTb BASKOCTb HCCIeMyeMOM XKUKOCTH B paHHUdHoOM | 
Hexoroppie pesyJIbTaTbl TaKUX WSMepeHHi cBesenb B Tabm. 2. Tlonyyed 
AaHHbIe NOKASbIBalOT, YTO BASKOCTb YBeJIHUMBaAeTCA C YMCHbINCHHeM TOJLH 
TpaHH4HOrO COA HU, MO HEKOTOPbIX MpesesoB, C MOBBILICHHeEM KOHILCHTP 
MOBEPXHOCTHOAKTHBHbIX BeMCCTB HM SJICKTPOJMTOB, HO B LeIOM BA3KOCTER 
HHMUHBIX CJIO€B BbILe OOLEMHOM BASKOCTH He Gomee yem B 5 pas. Tlonyueunoe 
IMeHHe TpaHHyHOH K OObeEMHOM BASKOCTH M0 NOpAAKY BeIMYHH CoBMamaer | 
CJICMHHMH Pe3yAbTaTaMH W3MepeHHA TpaHWuHOK BASKOCTU MeTOJOM C) 
Hua (8,9), | 
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JEMUAHHA OCTATOUHOLO CJIOH, TAK 2Ke KAK HW rpaHHuHaA BA3KOCTh, 


ompeye- 


cA MPHPpOAOU TBepOLo Tea HW RAAKOCTH. X OPOUMIO OUMMIEHHbIL GeH30/1 BOOSIE 
PCTaBJIACT Ha KBaplle OCTATOUHOrO COA, KOTOPHIMt MOXKHO ObWIO Obl H3- 


~ 


Puce. 4 


‘uc. 1. M3amenenve 3a30pa h mexyy AHcKaMH BO BpeMeHH 
u 0,2 xr/em? (1 u 2)u4 xr/cm? (8 uw 4) B. TpaHctopmMaTopHom 


ee Kae 


p= f(C) 
Soe -o 
a=_—x 
tn 
400 
os call) 
& 
1 Ss 
0 Gages 
0 45U 900 1350 1800 cek 
20 40 7__. 60 60 00 °C 
0 005-010 = IS. 420% 
Puc. 2 


¢ MOM WeucTBHemM Harpy3- 
macnme (/ u 3) 4H 


0,01 N spoguom pacrsBope NaCl (2 u 4) 


‘ac. 2. Sapucumoctb ) TypOuHHHOTO macula «JI» B 3a30pe MeXKLY CTabHBIMM TMCKaMu 
T BpeMeHH KOHTaKTa AuCKOB ¢, (aBeHHe 1 Kr/cm?), TemmepaTypb! ¢ (¢n=600 cex.; 


(aBulenve 2 Kr/cm®) M KOHIeHTpallHH ONeMHOBOM KUCcIOTHIC (f, = 600 cex.; 


aBslenue 
1 Kr/cm?} 


HTb HaluHM MeTOJOM. ToJIHHa OCTaTOUHOrO CIO (bpakUWu BaKYYMHOM pa3- 
KH TypOuHHOro Macuia «JI» paBHa Ha cTamH 0,09p, Ha kBapue 0,04 » (IpmxKH- 
masa cua 2 kr/cm”). BuMAHMe OCTAJIbHbIX CYICCTBCHHBIX (PAKTOPOB MOKa3aHO 


puc. 3. BaxkHo OTMeTHTb 
wimuue B TeMilepaTypHol 
MCHMOCTH BpeMeHH OTJIH- 
{HA HW TOJMNHHbI OCTaTOU- 
-o con. IlepBoe sBcerya 
pKaeTCaA Cc YyBeHYeHHeM 
mepatypb (ecu He BO3- 
<aioT MOOOUHbIC XHMHYeC- 
2 peakIHH), H KpHBax 
— f(t) umeeT MOHOTOHHDIM 
daKkTep. ToumuHa octa- 
[HOrO CJIOA MHHepaJIbHbIx 
cel H PACTBOPOB %XHPHbIX 
CJIOT IPH HH3KHX TeMIe- 
pypax He 3aBHCHT OT Moc- 
{HeH; C MOBbIINeCHHeM TeM- 
VaTYPbI HaCTyNaeT OOMACTb 
3KOrO CHW2KCHHA BeJIHUH- 
OcTaTOUHOrO CJIOA, KOTO- 
A MOXKCT pacCMaTPHBaTb- 
Kak O61acTb YaCTHYHOU 


Tao6Oauta 2 


IIpHpocT BaASKOCTH TpaHHUYHbIX CO0eB MO OTHOLIeHHIO 
K OObB€MHOH BaA3KOCTH, H3MepeHHbIi MeTONOM OTPpbIBa 
TMCKOB (Temmepatypa 20°) 


OrHourenne 
Matepuan K Hauasbu. rpaHHuH. 
AMCKOB HAKCCITE 3a30p B yp. | BASKOCTH 
K OObEMH. 
Ksapn | Bex3o7 0,02 1,0) 
Cramb | ®pakuua BakyyMHOL 
pasrOHKH TypOuHHoro 
MaCJIa Noo = 30,0 CI 0,10 259 
» To xe On ee 
Ksapy | » » 0,05 1,4 
JlatyHb | » » 0,10 Boe 
» KocraHoe Maco 0,10 4,6 
Ksapn | 0,014 pacrsop NaCl 0,07 2,0 
» 0,14 pacrpop NaCl 0,07 Paetl 
» To xe 0,12 A 


SOPHeHTaMU CTPyKTypbl TpaHHyHOorO CwION («iaBleHua»). Jia pasJIM4HbIx 
UIKOCTell OHA HeOJMHAaKOBa, HO BCerfa Hue TeMNepaTypbl NaBMeHHA Tpa- 
GHbIX CJIOCB, H3MePeHHO MPH BbICOKUX KOHTAKTHDIX JaBJCHHAX, HallpHMep 


[eTbIPeXIapHKOBOM IIpHOope Tpenus (1°). 
Tlockoabky TOsMMHa OCTATOUHOTO CJIOA 3ABHCHT OT HOPMAJbHOrO JaBNeHHA, 
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MOXKHO OWCHHTb €FO C2KHMACMOCTh IPH MOMOWK yCMOBHOTO Koadppulenra || 
OCHOBHOFO CKATHA JIA oMpeseneHHOrO MHTepBasa AaBJeHUA, BbIMMCIIAG 
Tak Ke KaK MOJyulb CKaTHA. M3mMeHeHHe STOO NOKasaTenA Eo2~2,0 B WEEE H 
qapmenuli oT 0,2 qo 2,0 Kr/cm? us00paxxeHO Ha PHC. 4. Oopamaer Ha ceOah 
MaHHe JlerKad CIKMMAeMOCTb OCTATOYHOTO COA, MO KpalHeH Mepe ero Tlef 
puuvecKoli yacTH, H 3aBHCHMOCTb AesopMupyeMocTH 9TOTO COA OT KOI) 
TpallMu MOBepXHOCTHO-aKTHBHBIX BeLLeCTB. 


Co: kuca. 


Puc. 3 Puc. 4 
Puc. 3. OcraTouHEIh 3a30p /,,;,, MeKLY CTaJIbHBIMH JMCKaMH B (ppakI\H TY POMHHOFO Macali 
¢,—Upwkumatoulee ycuue B xKr/cM?; C—KOHIeHTpalMA cTeapHHOBO KHCJOTH! I 
Puc. 4. BauaHve KOHICHTPalHH CTeapHHOBOH KHCJIOTHI Ha CXXHMACMOCTb OCTATOUHOTO } 
ee pacTBopa B @pakWvu BakKYYMHOM pa3sroHKH TypOHHHOTO MaCJla Me%Ky CTaJIbHbIMH HuC| 


(/) H KonyeHTpauuH KCl Ha cxkHMaeMOCTb OCTaTOYHOTO CJIOA BOMHOTO pacTBOpa Maél 
KBapleBbIMH AUucKamu (2). Temneparypa 20° 


B onMcaHHoM odppeKTe NPOABJAIOTCA CNeWHpPUYeCKHE MOJICKYJIAPHO-TMOBa 
HOCTHbI€C CBOHCTBA Ha TpaHHue pasyela TBepyoe Teo — xuAKOcTE. Ha 
yKa3bIBaeT 3aBHCHMOCTb SipekTa OT NOBEPXHOCTHO-aKTHBHBIX BeMIECTB H 34) 
TPOsMTOB. OH CBHJCTEIbCTBYeT O POPMHPOBAHHH OCOOOHM CTPYKTYPbI NOBep XH} 
HOrO CJIOA MCCMeEMOBAHHBIX XKUAKOCTeH Ha ryOuHy NopsyKa 0,1 wp (no_pos| 
O TOME TpanwyHoro cos cM. (4,°)). [IpuHpoga onucannoro adcexta Heo i 
powuHa, B YaCTHOCTH OH OMpeyeanieTcA HepaBHOBeCHbIMM HU paBHOBeCHi 
ABJIGHHAMH. Ecaw CKATb OCTATOUHBIN COM pacTBOpa JICKTPOMUTA, 3aTeM C 
Harpy3ky, TO OH YaCTHYHO, HO HENOJIHOCTbIO, BOCCTaHaBMBaeTcA. B mepBoM 
(peKTe MbI BUMM TpOABMeHHe PaBHOBECHOTO PaCKJIMHUBalOllero aBseHuA 
B TO Bpe€MA KaK IOBbILMeCHHaA BASKOCTb HM HeEOOPAaTHMbIM OCTATOUHHIN COU ¢ 
SaHbl C KAHETHYCCKHMH ABJICHHAMH. OTMeCTHM, TO 3aMeJVJICHHbI OTPHIB H CC 
*%KeCHHe JMCKOB ABJIAIOTCA TaKKe CJIeCTBHeEM YMeHbINeHHA IpcbeKTHBHOTO 
30pa B pe3yJIbTaTe OOpasoBaHHA KBa3H-TBepOro OCTaTOYHOrO cCJION. 


Hayuno-HcceqOBaTebCKHH WHCTHTYT Tlocrynuso! 
yacOBOH MpOMbIIlJIeHHOCTH 18 VII 1956} 
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Jloxnaye Akanqemau nayr CCCP 
1957. Tom 113, Ne 3 


rEOXHMH A 


L B. A. TOJIMAYUEB 


\ HEKOTOPbIE THAPOXHMUYECKHE NOKA3ATEJIN 
BHYTPEHHETrO BOJOOBMEHA B BAHKAJIE 


(IT pedcmaereno axademuxom JT. B. Haauekunoim 14 I 1957) 


BeprukaJbHoe pacipeyesieHwe pacTBOpeHHbIX BeleCTB B BOAaxX Osepa Baii- 
[, B OOaCTH erO HaHOObUINX PIyONH, OTMMYaeTCH HEKOTOPBIMH CBOeObpa3- 
MM OCOOCHHOCTAMH, MpeACTaBAIOULUMH HHTepec JIA NO3HAaHHA KaK PHApo- 
miu, Tak WM rugApomoruu Balikana, wu HeAOCTAaTOUHO OCBeIeHHbIMH MaTepHa- 
{Md TIpexKHHX UccueqoBaHHH (1, 2). 

B yAByxX HanOonee ryOoKux BoaquHax Balikana HaMeyaeTca pacusenenue 
| MO riyOuHe Ha TPH 30HbI. SOHbI STH Pas/IMYAaIOTCA MO KOHUEHTPallMH pacTBo- 
‘HBIX BCICCTB, UTO CBA3AHO C OCOOCHHOCTAMH JHHAMHKH UX BOs. Pacunene- 
‘Ha 30HbI BBIABJIACTCA IPH CONOCTAaBJICHHH KPHBbIX, NOCTPOeCHHbIX TO JaH- 
“ C€pHii, BbITOJIHeHHBIX B OJHOM H TOM 2Ke NYHKTe O3epa B pa3Hoe BpemaA. 
Ha puc. 1 mocrpoenni Aud 10 cepHi KpHBbIe BePTHKaIbHOrO pacmpeyeneHua 
MeHTpawHh ruypoKapOonaTos, cysbpaTOB H HOHHOH MMHepasH3alluu BOJbI 
I MYHKTA B 102%KHOH BNagquue Balixasia, B 11 Km k IOFOB or. JInctBenuynoro, 
ruryOuHe MecTa HeCKOJIbKO Oosee 1400 mM. Ha puc. 2, qua 7 cepuii, B NyHKTe 
OobWeH riyOuHBI osepa, B 11 KM, K IOB or M. Yxaun anasorM4uHble KPpHBbIe 
STPOeCHBI Jit HOHOB HCOs’ u NOs’. 

‘B wacTosujeH cTaTbe MbI OOpalllaeM BHHMaHHe Ha TO, 4TO IPH 3HayHTeIbHOH 
ACHUMBOCTH KOHIUeHTpallult BO BPeMeHH B BepXHHX 300 uu HeCKONBbKO Gosree 
pax, HW Ke pacMomaraeTcA 30HA OTHOCHTeJIbHO CTaOHJIbHbIX BO BPeMeHH 
IWeHTPauul TeX Ke BeeCTB. OTa OTHOCHTeIbHAA CTAOHJIBHOCTb BHOBb CMe- 
TCA YBeEJIMYCHHEM H3MCHYHBOCTH KOHICHTpalul Ha rryOuHax Oosbiue 1000 mM. 
K KaK 9TO TOBbILMeCHHe H3MeCHUHBOCTH KOHLCHTpallul PaCTBOPeHHbIX BeLLeCTB 
feuaeTcA B HMXKHUX COAX BO Balikasla, MOIM[HOCTbIO B COTHH MeTPOB, TO 
sACHHTb CFO B3aHMMOJeHCTBHEM TIPHAOHHbIX BO C JOHHbIMH OTJIOXCHHAMH 
Ib3 A. 

B pepXHux COAX BOM osepa, B 30He, HasBaHHOl Bepemarunbim (*) «anbrep- 
dylollei»>, MIPHYHHbI, CMOCOGHBIe BbISBATh PaskKHe U3MeCHeCHHA KONWeHTpaluh 
TBOPCHHDIX BellecTB, pasHooOpasubl. I’. IO. BepemarnH oTMewaeT BbICOKy10 
{aMHUeCKYIO AKTHBHOCTb BOA asbTepHupyromsen 30nb! Batikasa. 
Han6oupiiad CTaOHJIbHOCTb KOHICHTpalWi paCTBOPeHHbIX BeIeCTB B BOJaXx 
akKasla Ha rayOunax oT 500 mM u Jo 1000 M, a BO3MO%KHO, HECKOJIbKO rayOoxe, 
¢ HaM IIpeycTaBsseTca, CBHAeTeLCTByeT O HaHOOvIbUeH CTeMeHH 3aCTOHHO- 
/ 3THX OTHOCHTeIbHO ruyOMHHbIX BOA Balixana. Mx oTHOCHTebHaH 3acTOH- 
Tb MIPOABJIACTCH, BUAMMO, B TOM, YTO BOfbI Ha STHX TIyOHHAX MaJIO CMCIIH- 
OTC C BOAAMHM MeHDIUUX HIM OomDUIMX rayOuH. JImub BOMUsH OeperoB Bepe- 
ruH (2) JOMyCKaeT BO3MOXKHOCTH MOAHATHA BAOb MOABOMHOTO CKJOHA BOT 
WyOUH, XapaKTePHEIX JIA BbIAeeHHOH HaMM SOHbI OTHOCHTeIbHOM sacTOH- 
TH BOIL. 

Pry6xe 1000 M KOHWeHTpauMH paCTBOPeHHBIX BEILeCTB BHOBb CTaHOBATCS 
[eHUMBLIMH BO BpemeHH (cm. puc. 1, 2). Her ocnoBaHult npeAnouaratTb, yo 
MMHOH STOL H3MCHYMBOCTH ABJIAIOTCA CaKTOPb! OMOMOTHUECKHEe, NOCKOAbKY 
IKTHUeCKasl HCH3MeHHOCTb TemuepatTyp Bogb! (*) H OTCYTCTBHe OCBeLLeHHs 
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“AX ryOunax Balikana xapaxtepu3y1or OAHOPOJHOCTh yCJIOBHH OOuTAHHA 
qH3MOB B TeyeHHe roa H MHOroseTHH. B KayecTBe CHHCTBEHHOL BO3MOx- 
UPHYHNbI PaCCMaTPHBaeMO H3MeHYHBOCTH, MO HaleMy MeHeEHHI0, JOsDKHO 
NIPHHATO yyacTHe STHX, HaHOosee ryOuHHBIX BoX Balikana B cucTeme 
PeHHero BOMOOOMeHa B o3sepe. Kak ocymlecTBAAeTCH MeXaHH3M BOBeTeHHA 
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2. Beprukasbuoe pacnpexenenne pactBopenubix HCOs’ n NOs’ aa WyHKTa B 11 KM K IOB 
Sects J — Se XII 1948 7, 2— 3 VIII 1949 r.,3— 8 X 1949 r., 4— 28 XI 1949\r:, 
DS NS WANG seh Ch = sy WALT ON ney 7a) NUE Git ae 


_ PYOMHHBIX BO, B CHCTeEMY TIepeMeIeHHHi BOAHBIX MaCC O8epa, MOKa He- 
THO. Ham mpejcTaBiseTca, YTO OCYINeCTBJIeHHe TakOrO TepeMelleHHA BOR 
[O*KHO JIHUIb BAOJIb MOBOAHBIX CKJIOHOB H Ha O3epa. JlocTruras HavOobIUAXx 
mH Balikala, 9TH JBHKeHHA BO BEYT K BHEPeHHIO Ha OObIUIHe TTyOUHbI 
C MCHbIIHX PIyOHH O8epa C YaCTHUHbIM MepeMelIMBaHHeM MexK Ay HUMH. OTH 
KeHHA BOA He OHHAKOBO AKTHBHbI BO BPeCMeHH, a TaKXKe B Pa3HbIX MeCTaX 
[MH O3epa. Buyumo, 4veM OMxKe K MOABOAHOMy OeperoBoMy CKJIOHY, TeM 
JIBH2KCHUA AKTHBHEE, a YeM JlaJIbIIe OT CKJIOHa WH OM2Ke K Cepe/MHE O8epa, 
MeHbIUe BJIMAHHe STHX TepeMelleHHH BO. SHAUHTebHaA POJlb IPH 9TOM 
{ajIexKUT pembedy WHa. Ilo BpeMeHu BHKeCHHA ITH MOJKHbI ObITh OCOOEH- 
YII€CTBEHHEI B 103He-OceHHee OypHoe Ha Balikane Bpema”. B HeCKOJIbKO 
eH CTeEMeHH 3TO OTHOCHTCA H K BeCcHe. 

‘aKMM OOpasoM, JMHaMHYeCKH AKTHBHaA BepXHAA 30Ha BOA Balikana, mpo- 
asicb B palione BNaMH o3epa Jo rayOunH B 300 M HJM HeECKONbKO Oosee, 
VKAeTCA BAONb NOABOAHEIX CKJIOHOB Ha OovIbuIMe riyOunbI. Byomb NOABOA- 
2Ke CKJIOHOB 30Ha 3Ta TlepeXOJHT MOCTeMeHHO B 30HY TuIyOHHHOH AHHamuye- 
-AKTUBHOCTH BOJ. OTa NOCIIEHAA, JOCTHTaroulad MOULHOCTH B HECKOJIbKO COT 
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MeTPOB H MpocTuparollaica Jo HavOoubwuux riyOuH Balikana, cBoeu Hux 
rpaHnleli UMeeT WIM AHO O3epa, HH, BO BMaqMHaX, NPHAOHHDIM CJION BOY O 
MaJIOH MOIHOCTH. ) 

Bepxuxigd pana 30HbI rilyOHHHOM JMHAMHYeECKOM AKTHBHOCTH Bau 
NOJBOAHbIX CKJIOHOB JIe2%KUT rutyOxe 1000 m — oco6eHHO ryOoKo cpegH 03) 
BAOJb NOABOMHBIX Xe CKJIOHOB OHA MOAHHMaeTCA Ha MeHbIUIHe rTyOHHEI, Pe » 
ruIyOHHHOH THHAMHYeCKOH AKTHBHOCTH NOCTeNMeHHO TepeXOJMT B BepXHIOIO 
HaMHYeCKH AKTHBHY!O 30HY BO, osepa. 

PasyMeeTcA, MHHaMHYeCKaH AKTHBHOCTb BepXHeH HM HWXKHEH 30H O 
COBEplIeCHHO pa3HOrO TopsAyKa, 30Ha TuIyOHHHOH JMHaMHYeCKOH. aKTHBH 
JIMIUb OTHOCHTeJIbHO AKTHBHA 10 CPpaBHeHHIO C pacnosORKeHHOU HAA He 3 
OTHOCHTeCJIbHOH 3acTOHHocTH BoA. IlocneqHaAa, HUrAe He MpHMbIKaA K TO 
HbIM CKJIOHAM HW pacnowlaradcb B paHoHax Ba CpeyHero u 1oxKHOrO Baki 
ABJIACTCA CBOCOOpasHOH BHYTPeHHeli 30HOM BO oO3epa. 


Jla6oparopus osepoBeqeHus Moctrynua 
Axkaylemuu Hayk CCCP 3 III 195 


UWMTMPOBAHHAA JIMTEPATYPA 


1T. 1. Bepemaruun, JIAH, A, 20, 327 (1927). 21. 1. Bepemayg 
Tp. Kom. no usyy. o3. Balikan, 2, 77 (1927). 31. 10. Bepemarunu, C6opu. 
B. HW. Bepwaycxomy x 50-erHio ZeatenpHocTH, 1936, ctp. 1207—1230. 4T. 10. Be 
maruHu, Batikan, 1947. 
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Hoxaayo Akayemun nayx CCCP 
1957. Tom 118, Ne 3 


BHOXHMH fl 


C. 7. BAJIAXOBCKHH u FE. E. NPOBOJIOBHY 


< BOMPOCY O MEXAHM3ME &H3HOJIOPHYECKOFO JEMCTBUA 
{ECTB, BJIM3KUX K BATAMHHY A (AHTHALLETHJIXOJIMHOBAS 
AKTHMBHOCTb §-HOHOHA) 


! 
(ITpedcmaeaneno axademuxom A. H. Onapuneim 28 X 1956) 


\aK H3BeCTHO, Y KMBOTHOYO, NorHOmero OT HefocTaTKa peTuHONAa (BHTaMHH 
CHHpT), JaJieKO He BCerla yaeTcA OOHAPyXHTb NaTaoroanaToMuyeckHe 
H€HHA, KOTOPbIe MOXKHO ObIWIO Obl pacCMaTPHBaTb Kak NPHYWHY CMepTH. 
Wa axke OTCYTCTBYIOT Te MaTOMOrOAaHATOMHYeECKHe H3MCHEHHA, KOTOpBIe 
AIOTCA XapaKTepHbIMH Jia A-apuTamuHo3a. Tak, HalipuMep, OOcTOUT Jes0 
paTHHHsallvelH POroBHUbI H ee NOceCTBHeEM — KCepodTaJbMueli, paBHO 
H KepaTHHH3allvel Apyrux TKaneli. Uacto na6smojaemoe OTCYTCTBHe Xapak- 
bIX IIPH3HAKOB CO3faeT AONOJHUTeJbHbIE TPyYAHOCTH Mp H3yYeHHH Mexa- 
la JeHcTBUA BHTaMuHa A U ApyrhxX KapOTMHOHAHbIX NMOHeHOB. OyHako 3TH 
HOCTH B HE€KOTOPOH CTeMeHH KOMICHCHPYyIOTCA TeEMH BOSMO?KHOCTSMH, ‘KO- 
(@ OTKPbIBaeT H3y4eHHE XHMHYECKHX UH (pH3HOMOrHYeCKHX CBOHCTB KapoTH- 
HbIX T1OJMeCHOB HM (bparMeHTOB HX MOJIeKyJ. MuTepec Takoro poga MCcueO- 
UM yYBeJIMYMBaeTCA TEM, YTO HAM IH4erO HE H3BECTHO O TOM, B KaKOH tpopme 
mMuH A jlelicTByeT B OpraHH3Me, Kak OKa3bIBaeT CBOE BJIHAHHE Ha IIpoTeKato- 
TaM peak. 

\ MpeAbIyULMX MCCeAOBaHUAX HAMH OblvIO MOKa3aHO, YTO BeILECTBA, OJIM3; 
& KapOTHHOMaM, MOTYT IIPOABJIATb BECbMa CBOeEOOpasHy!o0 MpOTHBOOOeBy10 
BHOCTb (+), B pesyIbTaTe KOTOPOH Np MCCTHOM HX IIPHMe€HeHHH NpOHCXOAUT 
ipopannve OonH 63 HaPYWICHHA YYBCTBHTebHOCTH. OTOT scbekT Mpl OObsC- 
| AHTHMeHATOPHOH AKTHBHOCTbIO, KOTOPYy!O yJlaJIOCb BbIABHTb Y KapOTHr 
HBIX I1OJIM€HOB H OWH3KHX HM BellecTB (?, *). refs 
peAH vuccmeOBaHHbIX COeCAUHeHHH AHTHMeMaTOpHaA AKTHBHOCTb B OTHO- 
IM alleTHAXONMHA WH THCTaMHHAa OKasaslacb HavOolee CHJIbHO BbIPaxKeHHOH 
yaae puTamuna A — aupbyeruja (*). Ona OOnapy2KuBaeTcs elle B pasBele- 
1x 10°®. B apyrom kone STOO pxfla BeMECTB OKa3aJICA WHTPalb, AKTHB- 
5 KOTOpOro OOHapyKuBaeTcs elle NpH pasBeyenuu 2 x 10 ° H HeNOCTOAHHO — 
paspeyenun 1x10% (4, ). 

“yucne CoeqMHeHHIi, OTHOCAIMMXCH K MpoOkyKTaM paciaya BuTamuna A, 
utes Tak Ke B-HOHOH. Emy NpHcyle JOBOJbHO 3HauHTeJIbHOe TepaneBru- 
ye JelicTBHe, Kak OOmlee, TaK H MeCTHOe NpOTMBOOOeBOe H MPpOTHBOBOC- 
TebHOe; 3TO [eliCTBHe Mbl TOXKE CKJOHHbI MPeMOMORUTEMbHO OODACHHTE 
HTUMeMaTOpHOH akTHBHOCTHIO (°,”). Panee MbI NOKasaJIW, ITO AHTHTHCTA- 
a aKTHBHOCTb B-HOHOHA B OMbITe Ha OTPe3Ke KHIIKH MOpCKOH CBHHKH 
BAeTCA ele B pasBesenuu oT 6X 107 qo 6x Ones 

TIbITHI, HOSBOJIAIONLNe TOBOPHTb O HaMUHM y B-HOHOHA aHTHAaNeTHAXOIH- 
A AKTHBHOCTH, MbI IIPHBOJMM HWKe. 

HTHAaUeTHJIXOJHHOBaH AKTHBHOCTb OMpeeAach ONOJOTHYeCKUM IyTeM 

PEXKUBAIOMMX Opranax. TecTOM CJly2KHJIO OOYCJOBJIEHHOe AalleTHJIXOJIMHOM 
{WeHHe OTPe3Ka KMINeCUHHKa MOPCKOHM CBHHKH H CTeMeHb TOPMOXKCHHA STOO 
WLCHUA TO, BIMAHHeEM HHKYONPOBaHUA C pacTBOpOM B-HOHOHA. 
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B pyrolt cepHv OMbiros MpoTHBOAalleTHAXOMMHOBAA aKTHBHOCTb B-HC 
OLLCHHBAaCb MO CFO CHOCOOHOCTH TOPMO3HTb BbISBAaHHOe alleTHJXOJIHHOM eq 
IjeHHe MpAMOM MbILUMbI 2XMBOTAa JIATYWIKH. Tlockombky 9Ta MbIIUIla MeHees 
CTBHTeAbHa K all@THJIXOJIHHY, YM OTpe30K KMINeYHHKa MOPCKOH CBHHKH, 
a Hee MpHxoUMOCb OpaTb HeECKOMbKO Oosee BbICOKHE AOSHI AlleTHJIXO. 
B OTJ[eJbHOM CepHM OMBITOB MbI I1pO6OBaH MOBbICHTb YYBCTBHTCbHOCTD ME 
K alleTHJIXOJMHY pH MOMOMM alleToHa 110 cnocooy (°). 


A a] 


on.t0 on. on. se 


on? on8 

S 60 [1 2 on.6 

¥ on. On. 

SW 

& on? “on3 on.4 

: / 

Ss 20 on H 

S 

= 
Noe re 009«10°7 Q2*1077 091077 
aquerunxonuHa ~~ : = 
KonyenTpagur 7g 18 18 18 16 48 (a 18 48 ‘ 
aueroraG%  ’ 4 : &: Be * 

~) ie. a ie Te = ! ! ~~ =) ; 

"OHUeHTpauUA 'S S S = SS 2 S 2 2 S 

- *« < *< se = = 

M3 MeHCHUE 
cokpauenua -535 +12 -48 -435 0 -23 -36 -62 -79 -445 -525 
5% kontponro 


Puce. 1. AnruaueTHixoIMHOBad AKTHBHOCTh 8-HOHOHa: A — MIpaAMAaA MBIA %HBOTA JA! 
(Bese aueToH 0,18 ma), 6 — oTpesok KHIIKM MOpcKOH CBHHKH (6e3 alleToua). Kank bhi 
W300paxKeH TpeMA CTOJOMKAMH, COOTBETCTBYHOWIMMH JJIMHe COKpalleHHA OTpe3Ka MBILUI 
KHUICUHHKa NOM BAMAHHEM OAMHAKOBOM Fo3sbl aleTHIxOsMHa. Ileppyl cTrom6uK (1) —} 
menHe Oo HHKyOaluH (KOHTpob), BTopow (2)—nocne 10-MHHyTHOH MHKyOalMn C pact 
3-noHoHa (HO 6e3 OTMBIBAHHA MocMemHero), TpeTHH CcTONO“K (3) — CoKpallenue Mocwse | 

BaHud MOHOHa. KoutTporb upunat 3a 100% 


i 


Axstopbl padots! (8), IpHMeHaad OObIUHBI Mero, OnomMOorHMYecKorO oNpe 
HMA AKTMBHOCTH alleTHJIXOJMHAa, NOMeIaJIM MbIIILy B PHHrepOBCKHH par 
WU elicTBOBaJIM Ha Hee pasHbIMH O3aMH MeyuaTopa. Jia ycuneHua consi 
MBILUMbI OHH JOOaBsIANIH B pacTBop Puurepa aueToH u3 pacueta 0,15—0,)) 
na 10 ma pacTBopa. AleTOH MOTeHIMpyeTcaA C alleTHJIXOIHHOM, UH MPH T 
Jloze alleTHIXOJIMHA B IPHCyTCTBHM alleTOHa COKpallleHHe NOMyuaeT 3HayHTe) 
OombUIMH pasMax. CaM alleTOH B KOHTPOJIbHOM OMIbITe COKPalleHHA MBIT 
BbIsbiBaeT. LlemecooOpasHOcTbh IIPpHMeHeHHA alleTOHa oOlpeseaseTcaA TeM 
HeHCTBHe Jake MaJIblX 03 alleTHIXONMHA CTAHOBUTCH Oomee WEMOHCTpaTH 
nowyuaeTca BMeYaTIeHHe, YTO YYBCTBHTCJIbHOCTb MbIILIbl K alleTHIXOJMH 
BbIIMAeTCA B IPHCYTCTBHH alleToua. 

| PesyIbTaTbI ONbITOB MpHBeyenbl Ha puc. | u.2. CpaBHeHHe mpoBof 
C KOHTPOJIbHbIM (II€pBbIM) COKpalleHHeM, IIPHHATHIM 3a 100%. 

Ha puc. 1 5 suquo Topmosamee JelictBue B-HoHOHa NOce HHKYOUpOH 
B HeM B TeyenHe 15 MUH. OTPe3Ka KHIMeYHHKAa MOPCKOM CBHHKH. B 3TOM 
8-MOHOH TIPpOABJIHeT JOBOJIbHO BbICOKY!IO aHTHALeTHIXONMHOBY!IO AKTHBEI 
KOTOpad elle BHOHeE OYeBHAHa TIPH MMJWIMOHHBIX pa3BeqeHuax. Bowl 
YYBCTBHTeJIbHOCTb KMINeCYHHKa K B-HOHOHY MOXKeT ObITb MOCTaBsIeHa B CBE 
TeM, UTO IpuMeHeHnue P-HOHOHA IPH MaTONOrMyecKHX paccTpolicTBax B O06. 
KHINeUHHKa aeT HHOra OYLHb XOPOUWIHe pesyJbTATHI. 

_B orcyrcrsue aleToua (puc. 2) pasmax (BbIcora) cokpamennit, o6ycuo 
HbIX OJHOM H TOM Ke O30 alleTHAXONHHA CYUIECTBEHHO MeHbIe, YEM TPH J 
JICHHH alleTona (puc, 1 A). Honockonbky B O6eHX CepuAX ONBITOB CHHDKEHH! 
CHATHE AleTHJIXOJIMHOBOFO COKpalleHHA ONpeyesneTca ONH3KHMM 10 KOHIL 
IMM pacTBopaMH S-MOHOHA, MOXHO IpesnonaraTh, To B-MOHOH B3aMMoOseHe! 
TOJIbKO C alleTHJIXOJIMHOM, He pearupys c alleTOHOM. 
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DH PACCMOTPCHHH Pe3yJIbTATOB OMbITOB BHAHO, YTO YBesIMYeHHe KOHIeHT- 
4 8-MOHOHA BeJleT K YMCHbUICHHIO COKPallleHHA MBIIILbI, T. €. CYeCTBYeT 
WMOCTb M@XKJy TOPMO3AILHM JelHcCTBHeM $-HOHOHA H ero KOHUeHTpallnelt, 
JAMOM TIPOMOPUMOHAMbHOCTH HeT. ONbITbI, MOKa3aHHbIe Ha puc.1 A, n03- 
OT 3AKJIOUHTb, TO COKPaleHHe, BbISBAHHOE ALleTHJIXOJHMHOM B KOHICH- 
m0,9 x 10°’, He cHuMaetca B-HOHOHOM B KOHICHTpallwH 2,6 X 10°° (on. 5). 
KO B KOHIICHTPallHH IpHOMM3HTebHO B Ba pasa Ooulee BEICOKOH (5,4 & 107%) 
Will es 


MM 
on. 16 


Ss 


on. 18 on 23 on % 


on.18 on.19 on20 ong 22 
on. {7 


Gercoma 
COKPALEHUA 
Ss 


5 
WeHIMPAuUA -7 as 
MaNOn Ha RINSHO X19 Nia! ONE CATS aes ele 48*10 
: MN ee he ace the Vip acs pee ee 
yeHmpa4ua > 2 iS) 2 Ss S) S SS) S > 
-U0HOHa wS — =. s x Fas aS NS S s 
> & SS oS} 2 Ss R NS Ni a 


IMEHEHUC 


= 
MauseHuA -375 -46 -4§5 -50 -100 -H5 -85 -33 -90 -25 
, & kouTposira ° 


2. AntualleTHAXOTHHOBas AKTHBHOCTb B-HOHOHA Ha MPAMO/i MBIUME KUBOTA JIATYWKH (6e3 
atleToHa). OGo3HayeHHA Te 2Ke 


7) cokpatjenve OT alleTHAXOJIMHa CHWKaeTCH IPHOAMSHTeIbHO Ha 35% 
)aBHeHHIO C KouTpovem. IIpu yBeHYeHHH KOHUeHTPallMn BO pas CHuAKeHHE 
araet 62% (on. 8), a upu yBeanuenun B 10 pas (26 X 10°) (on. 9) coKpa- 
e mocturaet 79%. PacueT moKa3bIBaeT, YTO B TlepBoM culyyae 65 MON. 
{OHa OTUCTIMBO YMEHbINAIOT COKpallenue, BbISBaHHOe | MON. alleTHIXONMHA. 
eT OMBITOB, IpHBeeHHEIX Ha puc. | 5, moKaspiBaeT, 4TO B Culyyae, ECM TECT- 
TOM CJIY2KUT OTPe30K KHINeCYHHKA MOPCKOH CBHHKH, Ha 1 MOJIb alleTHJIXO- 
_tpe6yerca oT 4 fo 30 Mon. B-HOHOHA JIA MOMYYeHHA OTYCTIMBOTO acdpdeKta 
OOKCHHA; TAKUM OOpasOM, B HallHX OMbITaX Ha PaQKOM MbIIUWEe TeMJOKPOB- 
}KHBOTHOTO B-HOHOH NposBAeT CeOA KaK BeCbMa AKTHBHOE BELLeCTBO — 
jo Gomee AKTUBHOE, FEM B ONbITAX Ha TaKOH MbILIMe JIATYUIKH. 
paBHeHue OMbITOB 5 H | (cm. puc. | A), 18 u 24 (cm. puc. 2) HOKa3bIBaeT, YTO 
Mepe CHWKCHHA KOHIUeHTpalWu alleTHAXOJMHA TOpMosslllee eHCTBHE 
i W TOM xe JOsbI S-HOHOHA BOBpacTaeT. 


Ilocrynuso 
HCTHTYT OHOXHMHH HM. A. H. Baxa y 
AxajemuuH naykK CCCP 19 X 1956 


LWMTHPOBAHHAA JIMTEPATYPA 
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8, 397 (1949). °C. A. BawaxosBckun, H. A. Tpounkaa, AAH, 573 
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Jloxzayn Axagemun nayrk CCCP 
1957. Tom 113, Ne 3 


BHOXHK 


Axayemux AH BCCP T. H. FOJHEB, P.B. E®PEMOBA wu Jl. A. KPABLLOB 


O MPHPOJE XJIOPOPUJIJI-MPOTEHH-JIMNOMAHOrO KOMIMJIEKG 
NPH EO OBPA3OBAHHH H3 MPOTOXJIOPO®HJIVIA 


B mpegpiqymux wamux padotax (1-3) u3sm0%xeHO COBpeMeHHOe COCT 
BOlIpoca O MpHpose XMOpou-MpOTeHH-JIMMOKAHOrO KOMMJIeKCa MH O pact} 
XKeHHH MONeKys XMOpopusa WH KapOTHHOMAOB B XKMBOM WwacTHuse. 

Mounekystbl XIOpopuN0B a Hb OOpasylOT MOHOMOJIeKYJAPHbIe CJION, i 
CTaBJIAIOWWHe COOOH MOAO6ue ABYMEPHbIX KPHCTAJJIOB, PaCHOJIOKeHHbIX H 
BePXHOCTH OeJIKOBbIX JHCKOB, COCTABJAIONLUX rpaHysibl. Ilnockue op6u} 
YaCTH 9THX MOJIEKYJI ACCOMMHPYIOTCH, C OMHOH CTOPOHb!, pyr c Apyrom, ac 
roH, —c MowleKylaMH OeKa 10 aTOMy MarHHA, HIM M0 TpeTHUHbIM a30" 
aTOMaM, HJIH, MOKeT ObITb, [PYrHMH CaObIMH XHMHYECKHMH CBASAMH. B FT 
BpeMA CPHTOMOBLIe OCTATKH, OOPasyroulHe C MJIOCKOCTbIO (POpOHHHOrLO Apa | 
90°, coueTaoTcd C JMUeCTHHOBLIMH MOJIeKysIaMH MW MOsleKYJaMu Jpyrux JH 
qos. TakKiM o6pa3oM, rpanysia xsopomiacta BO B3POCJIOM COCTOAHHH CO 
H3 YepeyIOUlMXCA Apyr Cc ApyroM OeNKOBbIX HM JIMMOMHO-IHMTMeHTHbIX cs 

Vnaye nocrpoex xsopouJ-MpoTenH-IMNOUANbIA KOMMIeKC B Mvactp 
STHOJMPOBaHHbIxX mHcTbeB. Enye Montesepye u Jlio6umeuko (4) 3ameruan) 
rlaBHadA MONOCa MOrIOWeHuA XNOpoussa, TOMBKO YTO OOpasoBaBmerock 
MpOTOXMOpopusa, CMelkeHa B KOPOTKOBOJIHOBYIO YaCTb CIeKTpa MO CpaBHel 
© OOBIMHIM MOOXKEHHEM STOH MOJOCbI B CIe€KTPe MOIHOCTHIO TO3eeHeH! 
JIMCTbeB. OTH HaOMOMeHHA ObINH CemaHbI Hay XKHBbIMH STHOJIMPOBaH 
MpOpocTkaMH, OCBENaBLIMMHCA B TeYeHHe HECKOJIBKHX MUHHYT. 

A. A. Kpacuoscxnit u JI. M. Koco6yuxkas (°) no_po6Ho u3yunau mpd 
nepexoya NpoToxsopopulsa B XNOpous B OeckKNeTOUHOM cucTeMme, ron 
HOM TOHKMM PaCTHpaHHeM STHOMMPOBaHHBIX JIMCTbeB B Oydepe npn pH 7 
CIeAYIOULMM WeHTpHdyrupoBanvem. ABTopbl OOHapyxXHM, YTO B MepBbl 
MCHTbI OCBEMICHHA KpacHad Mooca 635 Mu B CHeKTpe NOPMOMeHAA MpOTOX 
bua ucuesaeT, a B3aMeH TOABMAeTCA MOMOca B CneKTpe NormoMeHH 
670 Mu. IIpu Oonee nposomKUTeIbHOM OCBeleHH STa TOsOca Mepemenraet| 
NONOKeHHe 678 Mu, CBOMCTBEHHOe XJOPOAJIY B XKUBBIX, NOJIHOCTbIO T1O3eu4} 
IWMX JIMCTbAX. OTH AaHHble NOATBepxaiorca paOoTamu Cmura (°). 

Corsiacuo ucceqopannam A.A. Kpacnosckoro ui ero corpyqHHKOoB, IIpoT 
POPU B XMBOK NwactHAe HaXOMMTCA, TAK Ke Kak H XJOpOPusII, He B 4 
KYJIAPHOM, a B KOMIJI€KCHOM COeQMHEHHM C OeKOM H mHMMOM_aMn. BT 
BPeMH STH MOJIeKYJIbI KOMIJICKCa IPOTOXMOpOpuN-OeOK-NMNOKA, KaK WY 
KYJIbl BOSHMKalOMlero 3 HUX XMOpodHuiNa, pacnomaraiores He B TOM CJIO# 
COCTOAHHH, KOTOPOe ONHMCaHO BbIMe IA XNOPOPHNa BaPOCMBIX IMCTbE 
OAMHOWHO — MOHOMepaMA (lo TepMuHOoruu A. A. Kpacnoscxoro). 

B MOMeHT OCBeeHHA B STHX MOHOMepax HCKJNOWHTEJIbHO (bOTOXHMU 
MPOMCXOANT MpoOWecc BOCCTAHOBJIEHHA TpOTOXNOpodusa B 3eNeHbI mM 
(1o casa 7—8), BcneqcTBue Yero H MOmyyaeTca MOHOMep BHOBb OOpa3yF 
TOCA XMOPO*HIa C MAKCHMyMOM pH 670 Mu, 0603HataempIii CHMBOJIOM 
HepexowAMu 3aTeM «arperallveH» B oMMep, XapakTepHlli qua TlOseue 
WAX XJOponsacros. . 

B 9TO NpescraBmeHHe B COOTBeTCTBHH Cc coobmeHHeM Boupda u II pat 
HeEOOXOJMMO BHeCTH H3MeHeHHA. ABTOpEI HOKa3gamu, TO BOIpekH ripe 
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(CTABJICHHAM, IPOTOXMOpopusa, MO Kpalineli Mepe B cBoelt 3HauuTeNDHO!t 
M, He MpeAcraBsaeT coOoM *uToOoBoro abupa MarHueBoli com BHHHI-peo- 
pHpHHa a;, a ABIAeTCH MarHHeBOil CombIO CaMoro BHHHJI-peonopdupuna a 
IMETHJOBOTO apupa. IIpouece o6pa30Banua xmopodusia a Hyer B Be cra- 
B epsplit yac ocBemenua MPOTOXJOPOPH MpeBpaaerca He cpasy B XJI0- 
WI a, HO B XNOPpOPuAIMA a. Ira peakuua COcTOUT B MpHCoeAMHeHHH BOO- 
1K MpoToxsopopussy no ABoHHol cBa3H 7—8. Bo BTOPy!oO CTayuio TIpouc- 
iT 9TepupukaluA PuTOMOM oOcTaTKa TIPOMHOHOBOH KHCJIOTbI, HaXORamelica 
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Puc. 1, Popmyna mepexogza nporoxsopopuiia B xnopobusuy 


sowkenuw 7 (pwc. 1). ABToppl yKa3bIBaloT Ha pa3IMUHYyIO paCTBOPHMOCTh 
OXMOPOUa U BHOBb OOpasylolyerocs XOpousa B OKTAaHe H WeTpoweHHom 
pe 10 CpaBHeHHI0 C XJIOpOusJIOM, OOpasylollHMcsA B Oomee MO3qHee BpeMaA 
AJIMTeJIbHOrO OcBemleHHA. Jlaee OTMeUaeTCA JIerKad H3BIeKAeMOCTD IIpo- 
Aopopusia H XMOpopusAAa UleOYaMU, B TO BpeMA Kak XOpOpuN a He 
ylekaeTcCa mocmeqHUM. 
[IpeqBaputenbuble OMbITLI, MpoBeyeHHble B Muctutryte G6uonoruu“ AH BCCP 
H3BJICYeHHIO STHOJMPOBAHHbIX IPOPOCTKOB, OCBELLaBIIHXCA KOPOTKOe BpeMa 
1 0° u 10°, no_rBepyusau ato. IIurment u3BseKasica alleTOHOM, HepeBoxucs 
pup, OTKya OH xopouo u3sBueKasmcaA 0,02N NaOH copepmieHHo Tak, Kak 
podunnuy. Cnektp morsouleHua 9TOTO WemOUHOTO pacTBOpa Obl BeCbMa 
30K K xsopodunmHyzy. Bunpowem, NOJHOrO KOJIMYeCTBEHHOTO H3BJIeYeHHA 
MEHTA IesIOUbIO B JAHHbIX YCJIOBHAX OMbITAa MOMYYHTh HE yJaJOcb. 
TakuM oOpa3oM, IpoToxsopopuss JouwKeH MpecTaBATbh COOOH B XKHBOH 
CTHJI€ MOHOMeP, MOCTPOeCHHBIM H3 MOJICKYJIbI MarHHeBOH COM BHHH-peonop- 
)MHa a, B KOMIIJIeKCe C MOIEKYJION OeKa, TOra kak JIMNOWAa, BEPOATHO, OH 
COJepKUT BCNeACTBHE TUApPOPubHOCTH MOsIeKysIbI. On UpeBpauaerca B 
BbI€ MOMCHTHI OCBeILEHHA B MOHOMeP, COCTOAMMH U3 MOJIEKYJIbI XOpopHu- 
[a H OemKa. OTOT MOHOMeP, KOTOPbIM No3squee, BHEAPHB PUTO, Wpucoequ- 
T JIMMOUA, H WpeBpamaetca B MoHOMep X BVI. 
IIpu qanbuelimem jelictBuH cBeTa MpOHCXOAMT arperallua 9THX MOJIeKyJ 
<OMIIeKkc (MOJMMep), CBOMCTBeHHbI 3eleHbIM TsacTugam. IIpeycrapano 
epec MOJYYHTb MOHOMep XJIOpOPHIHAa H OeKa HW CPaBHUTb ero CieKTpaJib- 
s CBOHMCTBA CO CNeKTPaJIbHbIMH CBOMCTBAMH TepBOro UpOsyKTa, BOSHHKAalo- 
"O TIPH OCBEMICHHH MpOTOXMOpPOua B 2KUBbIX JIMCTbAX H B KOJWIOHJHBIX 
Temax, omucanHoro A. A. Kpacnoscxum u JI. M. KocoOyukol, a Takxe 
ITOM. ; ‘ 
Pacrsoppl xopopusnuya a NoydaJuCcb, Kak HM pabee, H3 MCTbeB repakJny- 
GoraTEIxX xmo0pousnsaszo0i, B BOAHO-ayeTOHOBOH cpeye. IlopomoK sMcTbeB 
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BbIJep2xKUBaICA B 60% alleTOHe, H3BseKasICA AOCOJIOTHBIM alleTOHOM H J 
Boqusca B sup. U3 sbupnoro pacrsopa murmenT usBueKkaca 0,01V men 
HW pa3sOaBdsicd BOOM MO KOHIeHTpalHuy, yAOOHOK A cieKTpooTomer, 


600 500 600 700 mut 


Puc. 2. BauaHHe mpoTamuHa Ha CieKTp MorsouleHua x1o0podussa 

B Bone: J — KOHTPOJbHbIM pacTBOop xopodusnuga; 2 — npHOas- 

eH mpotamuH 0,16 mr/cm® (18°); 3—npHOaBneH mpoTaMHR c 

mporpeBaHuem (30°, B TeyeHHe 30 muH.); 4 — npHOaBeH NpOTaMHH 
c mporpepaHHem (70° B TeyeHHe 30 MHH.) 


ckoro ucculeqoBaHua. UacTb 9TOrO pacTBOpa CJlyKHJa [VIA CpaBHeHHA C 
HbIM PacTBOpoM. 

B OmbiTHbIH pacTBOp BHOCHJICA B TBePOM Bue MpellapaT uporamuna 
HCCIeMOBaJICA POTOMETPHYECKH IPH KOMHATHOM Temepatype u Mocue mpex 


(0 | 


18 16 /6 7 
y- 10° cm" > | 
Puc. 3. Bawanne MpoTaMMHa Ha CIeKTpbI JOMMHeCHeHUMH Hi 
NOrOULeHHA PacTBopa xXMOppHHa B BoJe: 1—3 — Kout- 
POJIbHbIM pacTBOop xsopopussufa; 2, 4 — npH6aBnen mIpo- 
Tamu 0,16 mr/cm? (20°) a — JIOMHHechewHa, 6 — norso- 
IleHHe 


TeJIbHOrO MporpeBaHHaA pacTBopaupH 30° uw mpH 70° B TeyeHnne 30 mun. Pes 
TaTbl ONbITa H30OpaxKeHbI Ha puc. 2, Kak BUAHO H3 KPHBBIX cnekTpa norad 


* o 
IIpenapat 6b noryyen T. H. Espeunopoit u3 monoK ceBpiorw NO MeTogzy Koce 
MMeJI H309NeKTpHuecky!o TOUKY upH pH 8,3. 
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d, pH B3avMOfelicTBHU xXMOpodumIHAa Cc OeKOM THA MpoTaMMHoB mpouc- 
(MT CMelleHHe KpaCHOro MaKCHMyMa B CliekTpe xsopomuniuya jo 670 My. 
‘Cnextppi dburyopecienunH xopcpusanya c MpHMecbio WpoTtamuHa CHHMa- 
*b IPH MOMOMMM MOHOXpoMaTopa YM-2 nu (cboToyMHomUTenn POY-22 c mam- 
3bIM yCusuTelemM. B KayecTBe HCTOUHHKA BOsOyxKalollero CBeTa IIPHMeHA- 
2b WHpOKasA PTYTHO-KBapleBad JlaMna CBepXBbICoKOrO JjaBseHHA CBJIIL- 
)-3, CBeT OT KOTOPOH Tponyckasica yvepe3 KBapLeBYyIO KIOBeTY, HaNONHEHHY!IO 
2TBOPOM MeJHOrO KyMopoca, u cBeTcPusETp YOC-3. Takum oOpa3om, noce 
JIbTpaluu cBeTa jlyopecueHunA XNOpopusHAa BosOyxXalach rpynnon 
YTHBIX JIMHHM C JWIMHAMH BOUH OT 320 Jo 390 Mu.* 

Ha pue. 3 jaubl CuekTpbI NOrOMleHHA H (bAyopecueHUMH YNCTOrO pacTBopa 
opepussHqa B BOAe MH C NpHMecbio MpoTamuHa B KouHyecTBe 0,16 mr/cm? 
H 4). OTJIOx%KeHHbIe MO OCH OPANHAT 3HayeHNA KospulWeHTa NOrOMWeHNA x, 
MHTCHCHBHOCTH (PJIyOpecleHHH W, JaHbI B OTHOCHTCJIBHbIX BeJIMYHHAX. 
HoOapenue MpoTaMuHa K pacTBOpy XJOpCduH Aa NpUBeNO K 3HaYHTeJIbHO- 
ocaOeHHio (lyopecleHUHH HM K CMeIILeHHIO KpacHoro MakCHMyMa TOrJio- 
HUA Ha 325 cM ! B AHHHOBOJHOBY!O YaCTb CMeKTpa, a MAKCHMyMa (plyopec- 
HMM — B KOPOTKOBOJHOBY10 ¥acTb cneKTpa Ha 250 cm +. IIpu 9ToMm B creKTpe 
OpcmuNIHAa MpOHCXOAHJIH OYeHb CYIIECTBeEHHbI€ H3MeCHeHHA: JIA MOMOCbI 
rloujeHHa 2 (puc. 3) uw Momocbl HcnycKaHHA 4 HE COOMOAaNOCb MpaBuo CTOK- 
.T]o-BHyHMOMy MOXKHO CieslaTb BBIBOA, YTO MOJIEKya XNOPOPANNINAAa accouH- 
yerca ¢ MojeKyJoH Oemka (poTamHHa). 

Takum o6pa30M, NOJyYeHHbI pH B3aHMOJelicTBHH XNOpCuH Aa WH MpoT- 
WHA KOMIMJIeKC, COCTOAIWMH WX STHX JBYX KOMIOHEHTOB, M0 CBOHM CII€KTpaJib- 
M CBOMCTBAM MOJIHOCTbIO COOTBETCTBYe€T TOMY KOMINI€KCY, KOTOPbI B 2KHBbIX 
aCTHJlaX BOSHHKAeT H3 MpOTOXMOpC*usa B MepBbIe MOMEHTHI OCBELLEHUA. ITO 
aeTebcTByeT, UTO yKa3aHHbit A. A. KpacHoBCKHM MOHOMep He ABJIAeTCA 
geTaHueM XsOpCdusa Cc GeKOM HM MHMOWOM, a NOCTpoeH 43 XNOpOpusIUAa 
eka. Ilpu JanbHelleM OCBeLeHHH BHeApAeTCA PUTO, a 3aTeM UH JIMMON]. 
TIpunocum 6ularoqapHocTb 3a NOMOMb Np NpoBeseHuu paodoTbl akajlemu- 
m AH BCCP A. H. Cesuenxo u 5B. VM. Crenanosy. 


Vucrutyt 6vonornu u Vuctutyt pusnku . Iloctynuao 
7 Axajemuu HaykK BCCP 15 I 1957 


UMTHPOBAHHAA JIMTEPATYPA 


H. Toxues, Crpoenne xnopopusia H MeTOLbI ero KOJHYECTBEHHOTO OMpeeveHHA, 

@: 2T. H. loaues, Mss. AH CCCP, cep. ous., 20, Ne 5 (1956). * T. H. Toa- 

B. Egdpemosa, JI. A. Kpasuos, Tp. Mxcr. dusuka u MatemaTHKH AH 

1 (1956). *H.A. MoutesBepge, B.H. Jlw6umenko, San. Ilerep6. 

9 2n 31909). SA. A. Kpacnosckui, JI. M. Koco6yuxKag, 

Sa (1Gssjeue Jon: CS att hy ean UK. VrOur ieee Rad. biota, 
71, Wolff, I. Price, Plant Physiol., 31 (1956). 
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Jloknanp Akagemunu nayr CCCP 
1957. Tom 113, N 3 


A. C. CIIMPHH u A. H. BEJIOZEPCKHM 


CPABHHTEJIbBHOE H3YYEHHE COCTABA PHBOHYKJIEMHOBBI 
KUCJIOT Y PA3JIMYHbIX BUJIOB BAKTEPHH 


(ITpedcmaeneno axademuxom A. H. Onapunoim 15 I 1957) 


B psye pador Oblm0 MOKa3aHo, YTO COCTaB e30KCHPHOOHYKJICHHOBOH KUCK 
tot (HK) cubHo BapbupyetT OT BUa K BURY, UpHuem pa3siMunA OobUe y OO; 
OTaJICHHbIX BUOB. JTO ObiuIO OCOHCHHO YETKO BbIABJICHO pH OOCMeqOBa 
cocrasa JIHK y wupokoro Kpyra 6axtTepuli (1). Brio MoKasaHO TaKxe, | 
coctaB JIHK mMoxer 3aMeTHO H3MeCHATBCA MPH PuyOoKOH 9KCIepHMeHTAaJIbh 
H3MeHUMBOCTH y OaKTepHli (*). 

Takum oOpa30Mm, TOT HH HHO coctaB JLHK TecHo cBa3aH CO BCeH Hacill 
CTBEHHOH MpHpoqou u3syyaemoro opraHu3ma. Uro xe KacaeTcA pHOoHyKueH 
BoH KucoTHI (PHK), To B Hamel mpeybiqyurei padore (7) Oblo MOKa3aHo, 
€e€ COCTaB H€ H3Me€HAeTCA CKOJIBKO-HHOYAb 3aMeTHO IPH rulyOOKHX H3MeHEHE) 
HaCJI€JICTBeHHOCTH OakTepHH. B cBA3H C 9THM MbI MOCTaBHJIH 3alayy CpaBHi 
coctas PHK y pa3muuHpix BugoB OakTepui. Llembio 9Toro ObIO BbIACHH 
HaCKOJIbKO coctaB PHK MoxeT H3MeHATbCA B 3ABHCHMOCTH OT HaCJieCTBeH 
IIpHposbl OpraHH3Ma HW B KaKOH Mepe OH KOppesupyerT c coctapom JIHK. 


M TOM 2Ke HallpaBsleHHu. IlepBeri pacTBopuTesb cocToAs u3 3TaHoma (4 Of 
OytaHona (1 06.) u 1 M auerarHoammouuesoro Oydepa pH 3,7 (2 06.): B | 
uecTBe BTOpOro pacTBOpHTeA. HaMH Oblla B3ATa.Ta xe CaMaxdt CHCTeMa H30M 
JIAHaA KMCIOTa — H300yTHpaT AMMOHUA, KOTOPad UPHMeHAMACh B MpebILyul 
paoore (?). B pesybrare MsiTHa HYKJeOTHAOB pactomaranuch B Ciesyio 
nopayke (cBepXy BHH3): ryaHHsOBad KUCOTa, ypHAUMOBAaA KHCNOTAa, WMT 
JOBad KHCIOTa HM afeHHmoBad KucnoTa. [loqroTropKy Oymaru, OOHapyxeHt 
NATH, SJIOWHIO H CHEKTPOMOTOMeTPHW0 BEIM TaK XKe, Kak ONMCaHO HaMH paHee 
Jaa pacueta cofepkanuA HYKCOTHAOB MbI HCMO/b30BaIH aHHble U pacgl 
Hble KOSPPALHeHTEI, MPUBeAeHHbIe B padoTe Qucoua, Tycradcona u Uapradxpa 
HO NepecuHTaHHble Ha DO MJI 9uOaTAa: 


YcOBHBIe KouuecTBo HYKJ @OTHJIa 

KucaoTa o6o3sHadeHHa B 5 Mi 9mioaTa, pM* 
Tyanunopast it 0,470: Aoss 
Anenuiopaa A 0,363 - Argo 
Lutuqunopas I 0, 730- Aor 
Y prausopan Y 0,515- Argo 


IJonyyenuble aHHble MO COOTHOMMeHMIO YeTHIPeX HyKMeoTHJOB B PHK wu 
eHHbIX BUOB OakTepuii ** npegcrapsenbl B Ta6u. 1. 


* A — o6osHayaeT pasHHy MOKAY SKCTHHKUMel MPH yKa3aHHOl WHHe BOMHBI U 9KCTH 
uve mpH 290 mu (2,3). 
** 3a mpefoctaBeHHe 6aKkTepHambHOH Macchi IIPHHOCHM TJ 
E yOokyio 6aroqapH 
A. ®. Mopos, J. T. Kygnai, A. I. Cxaspoxcxo# u H. B. Ulyraesoi. 
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/KonuuectBenupie CooTHomenua HyKJeoTHx0B B PHK uccnejyembix kyibtyp OaKrepnit 


ry 
HykseoTHapl, Mon. % 


Kynprypa Ilypuaw. /F + U|r+y 

r | Il Tupumuy.|} A+ Y | A+11 

phylococcus pyogenes aureus Pasi \\ PADS) Ih LEXA PLN) 125 AE AO}sy |e ate O's} 
teurella tularensis Pies |) Zone) Za AO) || PAS InoS AWE 1 41 OY 
icella abortus S02 20nd | 24,7 \e1954 LSP AP 22m\eORo9 
rteus morganii Hl stileal| PAS Parr eile) al coke} sole | al (Ol 
cherichia coli Bat || AsO || 2a |) ae.al it eoull 2A | OSE 
lmonella typhosa Os |, ZAD CAL || PRS) |p alte). 3 Ae2 120 0400 
igella dysenteriae Sila | are Decal |) aig) toe, 128s || aL OL 
rynebacterium diphtheriae Sle On ero eal eA ncaa 4,21 PAE || alate 
eudomonas aeruginosa MS | Za G2 P2300 | AS il ahs) th 240) || as) 
teina lutea One I) Zee leew | ES (all iba) |) aL a 
cobacterium tuberculosis BCG DORON 22n6 | 26-454 orO 1,25 1,46 | 1,04 
tinomyces globisporus streptom. thar | 28) | eases) || Ig 123 AS Ae Ae Oe 


~ 


B ta6n. 1 MbI, HCXOAA H3 NOCNeHHX JIMTepaTyPHbIX JaHHbIX IO COcTaBy 
AK y pa3mMuHpix OaktTepui (1), pacnonoxKNIM HCCeOBaHHbIe HAMM BHAI 


ree 
OpAKe YBeJIMYeHHA BeJIMYHHbI OTHOWCHHA oe B ux JIHK. Tak, no sTum 


+T 
<a-7B JIHK Staphyl : 
AaTe AHK Staphylococcus pyogenes paBya 
5, Y KHIUC4UHbIX OakTepHi OHa OM3Ka K 1, a y Mycobacterium tuberculosis 
xoqur yo 2,4 ('). Benuuguna storo oTrHomenua y Actinomyces globisporus 
reptomycini, 10 HalIHM jJ[aHHbIM, OH3Ka K 3. 
TakuM oO0pa30M, y IpeACTaBJICHHbIX 3ecb OaxTepuu coctaB JLHK sBecpma 
‘JIbHO Bapbupyet. IIpuH 9TOM, KaK BHAHO H3 TaGOJIHUbl, HYKJICOTHAHbIL COCTaB 
AK, HaoGopot, O1H30K y pasMYUHBIX, axe CAMbIX OTJaICHHbIX BAAOB, H HMeIO- 
wecH BapuallMH HeBesmuKH. M3 stToro culeqyeT, YTO HYKJCOTHAHBIH COCTAB PHK 
» OOHAPYXKUBaeT COOTBETCTBUA C HYKJCOTHAHbIM CCCTaBOM JJHK u ne u3mMenseT- 
| 3HAUTeIbHO B 3ABHCHMOCTH OT IIpHpOsbI OpraHH3ma. 
_ Takum o6pasom, ecm B oTHOmeHHH JIHK MbI MoxKeM TOBOPUTb O JOBONbHO 
IbUIOH ee CHeMMPHIHOCTH Jake IPH H38yYeHHH ee CyMMapHOrO CocTaBa, TO 
oTHommeHuH PHK 9sroro cKa3aTb Hemb3A. BesyCOBHO, 3TH AaHHbIe OTHIO[b 
s OTBepraior BO3MOXKHOCTH cneuMpHyHOcTH PHK, Tak kak cMelMpH4HOCTb 
KET HTH NO JMHHH pasIMIHOM HYKJEOTHAHON MOCeAOBaTeMbHOCTH B pasJHI- 
ax PHK mp oguHakosom cyMMapHoM HX cocTaBe. Tem He MeHee O/1H30CTb 
KJICOTHAHOTO CocTaBa B pa3sjMuHbIX PHK cpuyeTerbcTByeT B MOJIb3y OTHO- 
TebHO MCHbIUeH CHeMHPHYHOCTH STOM HYKJICEHHOBOM KHCJIOTLI NO CpaBHeHHIO 


AHK. 


HHBIM, BeJIMYHHA OTHOWeHHA 


Vuctutyt 6voxumun um. A. H. Baxa u Tlocrynusio0 
Buooro-MouBeHHbI akyJIbTeT tM leisy 
Mockosckoro rocyfapcTBeHHOoro yHHBepcuTeTa 
um. M. B. Jlomonocogpa 


IMTHPOBAHHAA JIMTEPATYPA 


1Ki Jong Lee, R. Wahl, E. Barbu, Ann. Inst. Pasteur, 91, 212 (1956). 
1c. Cnupuu, A. H. BenosepcKknit, Buoxumus, Ol, Mess CIES), © ID, 15 Ile 
met Gustafson, E. Chargaif, J. Biol. Chem., 209, 285 (1954). 
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Wornayn AkagemMun nayr CCCP 
1957. Tom 113, N 3 


TEOAOPHA 


E. E. MAFAYUEBA ’ 


K BONPOCY O FTPAHHITE HH)KHEM UH CPEHEH FOPbI 


(1Tpedcmaeaeno axademuxom JI. B. Haauekunoim 16 XI 1956) 


Tr. S. Kppmroipy, paccmaTpHBad nosloxkenve TpaHHUbl HUKHeM H Cpeueli 
mI (°), BUEPBLIe YyKa3asI, UTO ECAH IPHHAMATb MepBOHAavaJbHbIe OObeMbI Ta- 
X CTpaTHrpaduyeckHx NofpasqeeHHH 3a HWKHHM UW CpeHHH OTJeuNbI 1Op- 
on CHCTEMBI, TO OTJIOHKCHHA, IPHHMMAeMBIe TeMepb 3a aaJIeHCKUH Apyc, OyAyT, 
HOH CTOPOHbI, COOTBETCTBOBATb BEPXHHM TOPH3O0HTaM TOapa, C JIpyrou cTo- 
HbI,— HH2KHHM TOpH30HTaM Oalioca. OCHOBbIBaACh Ha HCTOPH¥eCKOM. IIPHH- 
fle B yCTaHOBJICHHH CTpaTurpauyeckuHX NoypasyqesweHul WH UX TpaHull, a Tak- 
» MCXOJA H3 TOrO, YTO rpaHHla MexKAy cpeqHeH HW HWKHEH 1opoH HanNOouee 
G€TJIMBO MOXKeT ObITh OMpeeeHa, CCH €€ MPOBORHTb BHYTPH aaJsIeHCKOTO 
yea, [. A. Kppimroupl, mpeqioxwxH NOCIeqHHH paseIHTb Ha Ba Apyca — 
*WKHHU aaweHCKHH HW BepXHHH aamenckuh. IIpu 9TOM HHKHHHM W3 HAX OKasbl- 
JICH B HMXKHEM OTJeNe, a BEPXHHH — B CpeHeM OTJee IOPCKOH CHCTeMBI. 
w nasBanua T. A. Kppimrombl, mpeyoxus COXpaHHTb JO yCTaHOBJICHHA UX 
_ CTPAaTOTHIOB. 

PesysbTaTbI IpOBeeHHOrO HaMH H3yYeHHA HHOKHEe- H CpeHeIOpCKHX OTVIO- 
* Cepepo-3anayuoro KapKka3a B peyemax mexyypeypa KyOanb—Ypyn 
SBOJIAIOT MpHCOeAMHUTECA K TOUKe 3peHua T. HI. Kppimrospua o HeoOxogu- 
CTH paseNeHHA OTOKenHH, BbIeeHHbIX Maliep-Oiimapom B aaJleHCKHH APC, 
- [Ba CaMOCTOATeJIbHbIX APyCa UH, PasBHBaA ee, MPeAVIOMKUTH CTPaTOTHMI! H 
‘3BaHHA HOBbIX APYyCoB*. 
~Ornoxenusa 30H Dumortieria levesquei u Leioceras opalinum Mp! mpeyuara- 
/ OObeMHUTh B KAcbapcKHH apyc**. CrpaTOTHNOM ero MOTYT CJIyKUTb paspesbl 
pp. B. 3enenuyx, Kacbap, Xycca-Kapgouukckas (Oacc. Ky6ann). Ocaqku xe 
uw Ludwigia murchisonae u Ludwigia concava pl mpeqaraem OObeMHHTS 
xapOHuKCKUM Apyc. CrpaTOTHIIOM ero ABJIAIOTCA paspesnl 10 p. Kapqouuk Ce 
| SonanbHoe pacumeHeHue OTMOReHHH KA*apCKOFO HM KaPpAOHHKCKOLO APyCOB 
daiionax UX THMMUHOPO PasBUTHA Ha 3atlaqHoM KaBkase NpelcTaBAeTCA B Cie 
yoULeM Be (CHH3y BBepXx). 

Kabapcxuh apyc—30Ha Dumortieria Levees ~ 
uei cogepxut: Dumortieria radiosa Seebach, D. gundershofensis Haug, 
_subundulata Branco, D.signata Buckm., D. bleicheri Ben., D. pseudoradio- 
Branco, D. munieri Haug, D. costula Quenst., D. novata Buckm., D. 
odanica Haug, D. cf. levesquei Orb., D. Kochi Ben., D. cf. brancoi Ben., D. 
cklesi Ben., D. cf. multicostata Buckm., Grammoceras mactra Dum., Gri 
beomptum Branco, Gr. aalensis Quenst., Mesoteuthis triscissa Jan., M. stimula 


um. 


* OueBuJHO, UTO LWIA MOMHOFO OOOCHOBAHHA MpeAaraeMbIX HOBbIX APYCOB heOOxXOHMO OHO- 
JaTHrpaduyeckoe H3y4eHHe paspes0B He TOMbKO 3anaqHoro Kapkasa, HO H ApyrHx perHo- 
B, Tle pasBHTbl HHTepecyioulHe Hac OTJIOXKeHHA. i 
** Bo n36eKaHHe NYTaHHUbl B CTpaTHrpauyecKOll HOMeHKJAaTyPe Ha3BaHHeM «KadapcK HH» 
yc gaMeHsaeTcsH HasBaHHe «sereH¥yKCKHH» (°), Tak Kak «3@/ICHYYKCKHH TOPH3OHT» BbIAeUACTCA 

Kapxage Kak aHasior xaTcKoro apyca. 
653 


3ona Leioceras.opalinum. B Hem BCTpedeHbl Phyllocer 
nilssoni Héb., Hammatoceras alleoni Dum., H. subinsigne Opp., lel teng 
Vacek, Leioceras opalinum Rein., L. opalinum var. grave Buckm., L. gracit 
Buckm., L. comptum Rein., L. costosum Quenst. 

Kaponukckuit sapyc — 30Ha Ludwigia murchisonae. 

Ee HiKHAa YacTb — moy30na Tmetoceras scissum Leioceras gracile Buck 
L. costosum Quenst., L. gétzendorfensis Dorn, 'L. laspera Buckm. 
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Puc, 1. Conocrapnenue paspesoB KatbapcKoro HM KapOHHKCKOrO APycoB: @ — NOBePXHOCTb Pali 
MbIBa, 6 — KOHTMOMepaTbl, 6 — «KOHTIOMepaTOBHAHbIliy TOPH30HT, 2 — NecuaHuKH, 0 — rill 
HHCTbI€ CAHUbIl, € — OOJIMTOBbIC KesIe3HAKH, IC — CHJ€PHTOBbIe KOHKPellHH, 3 — JIMH3bI H3BECh! 
HAKOB — PaKYUIHAKOB, W — H3BeCTHAKH, K — MACCHBHbI€ H3BECTHAKH, 2— H3BECTHAKHM C OP 

xHonoyamu 


Bea 30Ha XapakTepH3yeTcax mpucytTcTBHem Leioceras decipiens Horn, 
acutum Quenst., L. wilsoni Buckm., Ludwigia sinon Buckm., L. murchisor 
Sow., L. umbilicata Buckm., L. subtilicostae Krim., L. bradfordensis Buckni 

3oHua Ludwigia concava c Ludwigia casta Buckm., L. exe 
vata Buckm., L. decora Buckm., Homaloteuthis spinatus Quenst. 

Ocayqku KatbapcKoro Apyca JHTOMOPHYeCKH TeCHO CBA3AaHbI C NOJeK alum 
nmopoyamu ToapcKoro apyca (puc. 1), H rpanHHla Mexjty HAMA MpoBoyutcs I 
HaHUHIO XapakTepHOM (ayHbl Toro WIM Apyroro apyca. IloqompBa KapOHUk 
cKoro sipyca (uKCHpyeTca MOABICHHeM TlaveK TeCuaHHKOB, CMeHOM (ayHb 
NepepbiIBOM B OCaKOHAKOIJICHHH WH a3HMYTaJIbHbIM HeCOrslaCHeM; MOpObl KF 
(papcKoro Apyca naaior B CeBepO-BOCTOUHOM HallpaBeHHu, mpeo6mayaroy 
nayeHve NOpok KapOHUKCKOrO spyca — ceBepo-sanajHoe. Bepxuaa rpanul 
KapOHUKCKOPO ApyCca NpOBOAUTCA 10 KPOBJIe KLPHHOWHbIX HSBECTHAKOB C ayHO 
sonubt Ludwigia concava. Ha kpHHOMHbIX H3BeCTHAKAX COrsacHo 3aleraror Of 
POWHble Cepble TIMHHCTHIC CJaHUbl, YepeyioulMeca Cc NpocsoamMu cuyepuTe 
BbIX KOHKpeuMi. B 15—20 M Haq KpOBJel H3BeCTHAKOB B ClaHax BCTpe 
yaloTCA NOXOH COXpaHHocTH OaloccKkHe Stephanoceras. B 100m Bpuil 
lO paspesy Haliqeno OobWIOe KONMYeECTBO TipescTaBuTeneH poga Parkinsoni 
(BepxHuli Galioc). . 
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‘aKHM OOpPa30M, BO3pacT CaHUeB, JleKallHX Hall KPHHOWHbIMH H3BecT- 
IMH, OMIpeeAeTCA Kak OalioccKuH. OHakO He HCKJIOUeHO, UTO 6a3a/IbHbIe 
| STOH TOJIMH MeCTaMH OTHOCATCH emule K KapOHHKCKOMy spycy (puc. 1). 
TMTOJOrHYeCKH OTIOXAKEHUA WpefaraeMblX APyCOB MOM*KHO TOspaseHTS 
Be TOM. HwKHAA, HIM ClaHieBad (KacbapcKuli Apyc), MOUTH LWeIHKOM Cula- 
CA TCMHbIMH TJIMHHCTbIMH C/laHWaMu, COJep2xallMMH CTAKeCHHA WH KOHKpe- 
CueputTa, IpHypovennple K ee BepXHHM TopHsontam (pp. Ypyn, Kacap, 
}EJICHUYK). Tas HWKHUX TOPH3OHTOB CJIAHWeBOM TOJIUIH XapaKTepHbl, B OT- 
J OT BEPXHeH ee NOJIOBHHbI, MpocsIOH TecuaHHkosB. B Tex »%xe mecTax, rye 
[KH KapOHHKCKOrO Apyca lpeAcTaBeHbl, KAK HW BepXH KxcbapcKoro sApyca, 
{HCTHIMH CIAHWaMH C KOHKPpeWHAMH CHACPHTOB, OHM TpaHCrpeCCHBHO JIO*KAaT- 
ja oOOpa3s0Banua Toapa (pp. Axcayt, Kapyonnk, Oasmka Kapaxent) (puc. 1). 
Lis BepXHeH, HH H3BECTHAKOBOH, TOM (KAaPNOHHKCKHH pyc) XapaxKTep- 
| HW OMpeAeAIOWLUM ABIAIOTCA MpOCON OpraHOreHHbIX HM MaCCHBHbIX H3Be- 
IKOB, B OCHOBaHHH KOTOPbIX MOBCEMeCTHO IIPHCyTCTByeT FOPH3O0HT 2xeesH- 
X OOJIMTOBBIX H3BeCTHAKOB. M3pecTHAKH TIpHypoueHbl K BepXHell yacTH 
SCTHAKOBO-HeC¥YAHHKOBOH TOMI, a TIMHHCTbIC CAaHIbl HAXOAATCH 3]ecb 
€3KO MOJYHHEHHOM KOIMUecTBe. B HHMxKHeH YaCTH KapQOHHKCKOrO sipyca 
3MTbI MCCUAHMKH, AOCTHTAlOMHe SHAYHTEbHOH MOMIHOCTH B paspesax peK 
papa, B. SenenuyKka u Xyccpi-KapgouuKcKon (puc. 1). 
BHyTpu KadapcKoro sapyca 30He Dumortieria levesquei orpeyaeT HWKHAA 
[b CJIaHIeBOM TOMI, B KOTOPOH MMerloTCA MpocsoH MecuaHHKoB. B orso- 
Max 30HbI Leioceras opalinum mpocsiIoH MecuaHHKOB OTCYTCTBYIOT, HO I0- 
AIOTCA KOHKPeWHH CHJepHTOB. 
Yka3aHHad HIWDKHAA CJaHWeBad WH BepXHAA U3BeECTHAKOBO-eCYaHHKOBaA 
WM m0 cbayHe OTBeYaIOT, COOTBETCTBEHHO, KAapCKOMy HM Kap/OHHKCKOMY 
cam. 
Cpequ ormoxenuli Kacbapckoro Apyca 10 AMMOHHTAM HaMH YCTaHOBJIeHbI IBe 
st: Dumortieria levesquei u Leioceras opalinum. Orsoxenus 30HbI Dumortie- 
evesquei XapakTepu3ylorca MpeycTaBuTeramu poga Dumortieria Haug. B ca- 
HW3aX 30HbI BCTpeyaorcs peyKopeOpuctple cbopmbl rpyumbr Dumortieria 
sicostata Haug. Ppynma Dumortieriaradiosa Seebach xapakrepusyerT Oosee 
KHe COM paccMaTpHBaeMOH 30HbI. B CaMbIX BepXHHX TOPH3OHTAX NOAB- 
Tea lpesctaputenu poya Grammoceras Hyatt, cyujecTBoBaBline HM B TOap- 
> Bpema. [locmequue BCTpeyaiorca HM B CAMbIX HWKHUX COAX 30HbI Leioceras 
linum. Pacnpocrpanenue »e mpescrapuTeseli poya Dumortieria Haug 
3bIXOJHT 3a peel paccMOTpeHHOl 30HbI. Kpome aMMOHHTOB B 3TOH 30He 
CyTCTByIoT OeyleMHHTbI, OTHOCHIMecA K pojjam Hastites Mayer-Eymar 4 
oteuthis Liss. 
€KOTOPbIe U3 NepeyiceHHEIX BUAOB pola Dumortieria Haug mpuBo,atcs 
ondacca, Jlarecrana u Axyrtun (7, *, 7). Bce Ha3BaHHble BUbI H3BECTHBI H3 
uu , Dpanuuu u Pepmanun, rye XapakTepusylor CoOOH TY xe 3OHY. OyHako 
Turpaduyeckoe pacipocTpaneHue HEKOTOPbIX H3 OMMCaHHbIX HaMH BHOB 
XOJIbKO OTKJIOHACTCA OT paclipocTpaHeHHA HX B OMHOBOSPACTHbIX OCaKax 
aquoit Esponpr. Tax, Dumortieria munieri Haug, ormeqenHax B TOapCKUXx 
DKeHHAX Sarlaquoli Esponbl, BCTpeveHa B OOJIbIIOM KOJIMYECTBE B H3YTCHHOM 
one B 30ne Dumortieria levesquei KadapcKoro apyca. Mesoteuthis stimula 
n.u M.triscisa Jan., u3BecTHble B Sanaquow Eppore TObKO U3 OTO7KEHHH 
cKoro spyca, B HaliemM palione MpOfosKAaIOT CBOe CyIeCTBOBAHHe H B KA” 
ckoe BpeMa. ; y 
epXHAA 30Ha KAcpapcKoro Apyca — 30Ha Leioceras opalinum—xapaktepu- 
CA IIpucyTcTBHeM OosbWIOrO KOMMYeCTBA BUAOB pona Leioceras Hyatt, 
{UM KOTOPbIX GOJbIIHHCTBO CBOHCTBEHHO HCKJIOUHTeIbHO STOW SOHE. K HuM 
cutca u Leioceras opalinum Rein., mpeAcTaBeHHbIM B HalueH KOJVIeKIMH 
9K3eMMIApaMu. 3fecb BCTpeyeHbl TakxKe YeTHIPe BUA Poa Hammatoceras 
itt u Ba Buya Phylloceras. 3ona Leioceras opalinum ycTaHoByieHa Ha Tep- 
opuu CCCP taxxe B J\arectane H B Tlon6acce (?,*,’). Mourn Ana Bcex pas- 
XB paCCMaTPHBaeMOH 30HbI BHE CCCP xapaktepHo mpucyrcrBue Baya Leio- 
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ceras opalinum Rein. u ero Bapuetetos. TombKo [Ba Bua poga Leioceras Hya 
a umeHHo L. gracile Buckm. u L. costosum Quenst. MepexoqaT B cley10 
sony — Ludwigia murchisonae KapOHMKCKoroO sApyca. Ce 
KapqouuKcKult apyc 3aKsouyaeT B ce6e Be 30HbI: Ludwigia murchiso 
u Ludwigia concava. 
30na Ludwigia murchisonae oTmeyaeTca MO MOABJIEHHIO ati 
poya Ludwigia Bayle. Sto rmaBxypim o6pa3om Ludwigia murchisonae $ 
4 OM3KHe K Hemy PopMpr. B ocnoBpaHuu 30Hb! Ludwigia murchisonae ua “a 
peupe Ypyna — Ky6aHu Hamu BbIermeTca nlogsona Tmetoceras scissum, I 
BcTpeyarorca mpexcrasutenu poga Leioceras Hyatt: Leioceras gracile Buckm 
L. costosum Quenst.;“3BecTHbIe 43 30HbI Leioceras opalinum KadapcKoro Apys 
wu L. gdtzendorfensis Dorn, L. aspera Buckm., npucyuyHe TOKO AaHHou mM 
30HE. 
HaspaHuble BUAbl HapAy c XapakTepHbiImu 4YepTamu poga Leioceras 06%) 
aioT HW HOBbIMH IIpH3HakaMH, COM KalolluMH UX c pogom Ludwigia. K TaKoBe 
OTHOCATCA: XapakTep TonepeyHoro ceyeHHA OOopoToB, pe3skaad peOpucToc 
XapaktTep slomacTHoH sHHuH. [loqoOnpii KommueKc (opm u3sBecTeH B CCCP Toy) 
Ko B Jarecrane M3 OTJOXKeCHUM, CHHXPOHHbIX KapNOHHKCKOMYy sipycy (?, 
Ilo bayHe aMMOHHTOB Halll paspe3bl CXOJHBI C TAKOBbIMH 30HbI Ludwigia m} 
chisonae B AHrsuu. 
30na Ludwigia concava KapQOHMKCKOrTO Apyca yCTaHOBJIeHa TOJIbKO B JBI 
CaMbIX BOCTOUHBIX paspe3ax (p. Kapgqouuk, 6amka KapakentT) no HanHunio Pop) 
6mu3kux K Ludwigia concava: L. casta Buckm., L. excavata Buckm., L. dees 
Buckm. Kpome u3yueHHOrO paloHa 9Ta 30Ha BbIeAeTCA B paspesax cpenH 
opp! cuctempl J[u6papa no THnHuHOMy BUY Ludwigia concava Sow., a Taki 
B Jlarecrane uv Ha Jlambuem Boctoxe (?,?,4,7). Bub, omucaHuple 43 30HbI LI 
wigia concava Ha Kapka3e, H3BeCTHbI B pa3spe3ax STO xe 30HbI Anrauu u T¢) 
MaHHi. 
M3 onpeyenenupix 54 BuOB, IpHHaexamux 12 pogam, 36 Bugos (8 pomd 
BCTPeveHbI B OTJIOKCHHAX KA*apcKoro spyca, 43 HUX 6 posoB u 25 Buf 
MIpHCyIH TOJbKO WaHHOoMy spycy. JiBa Buga: Leioceras costosum Quenst. u 
gracile Buckm.—nepexoqaT B Bplmenexamlyio 30Hy Ludwigia murchisonai 
B oTjoxKeHHAX KaPMOHHKCKOTO Apyca onpeemeHo 7 poxos uv 20 Buon, mpl 
yeM TOJIbKO OuH pox Leioceras Hyatt aBuaeTca OOMIMM JIA OOOMX APYCos. | 
TakuM oOpa30M, Ha rpaHule KaAdapckoro HU KapJOHHKCKOFO BeKOB OTW 
yaeTCH CMeHa H OOHOBJeCHHe (payHbI AMMOHHTOB. 
Anais (ayHbl TOMOBOHOFHX, JIMTOMOTHMYeCKOrTO CocTaBa H YCJIOBU 3aer 
HUA OTJOKCHHM KA*PAapCKOTO M KapAOHHKCKOLO APYCOB MPHBOAUT HAC K BbIBO 
O CaMOCTOATEJIBHOM 3HaYeHHH OOOUX APYCOB H O TOM, YTO rpaHHia Mexy Huif 
Hel W CpeqHel 1opo HawOoee OTUCTIHBO MOXeT ObITh OMpesemena, ec | 
MIpOBOAMTb TO MOAOWBe KapfOHUKCKoro aApyca. 


BoponexkKcKkHi TrOcyapCTBeHHbIt YHHBepCuTeT Tlocrynu0 
2) XP Voom 


UMTMPOBAHHASA JIMTEPATYPA 


' Arjac pykKOBOAAWHX (OpM HckonaembIx ayn CCCP, 8, Hwxuuli u cpeqHuit orqembl Nf 
ckoH cucrembl, 1947. * K.W. Borganosua4, Tp. reow. kom., H.c., B. 26 (1906). 3 A.| 
Bopucak, Tp. reoa. kom., H. c., B. 37 (1908). 4 Peonorua CCCP, 9, Ces. Kapxas, 19) 
°M. (Kun bio, Crpaturpapwyeckaa reonorua, 1952. °T. A. Kpumrowabn, MA 
37, Ne 7—8 (1942). 7.1.AH. Kpomroaobn, Yu. gan. Jlennurp. roc. yHus., Ne 159 (1983 
SE. E. Murauesa, Crparurpapua u dayna oTmoxeHHit aaneHcKoro sapyca cepepHel 
CKIOHA 3alaqHo yacru KapKa3a, Aptopedepat juccepraunn, JITY, 1949. °° E. E. Muri 
ueBa, B. Tl. Crepauu, Tp. Peon. tax. Boponexck. roc. yHus., 34 (1954) 
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PEOJIOTHA 


B. T. MOKKAEBA 


K BONPOCY O HEOTEKTOHUKE YbHMCKOrO 
NJIAKAHTHKJIHHAJIA 


(ITpedcmaeneno axademuxom H. C. Wamcxum 12 XI 1956) 


Ka3aHuad Ha MOAWATUA B Me30-KaliHo30e Youmexoro miakanTukmunasa, 
JKCHHOMO B peube*e B Bue WaTO, cofepxarca B paGotax JI. B. Hanusxuna 
B. J. Hanupkuna (2). ®axret o HoBelmux JBUKeHUAX B ipeqenax Younm- 
Mato u CMe2KHOro [Opsano-CplIBeHCKOrO NOHHKCHHA OCBEIMAIOTCH B CTATbe 
- Youna (8). 

€SYAbTAaTbI TEOMOpPOMOFHYeCKOTO aHaIM3a HOKASbIBaIOT, YTO aCHMMeTpH- 
€ cTpoenue YuMckoro NOAHATHA HaXOAUT COOTBETCTBYIONIee BLIPAKeHHE 
orpajun YdumcKkoro mato: 3anaqupilii CKNOH ero nojoruit u JJIMHHbIL, 
4 KaK BOCTOUHbIM — KOPpOTKHH Hu KpyTol. MakcumMabHble adOcomorubie 
TI YPUMCKOrO NMaTO MPHYpPOUeHbI K OCeBO!I 30HE NOANATUSA, lipHueM Ha tore 
Mocturaror 500—510 m, a kK cepepy cHmKaioTca Jo 270—320 M, OTpaxkaa 
-€ mloloroe Torpyxkenue wapHupa YduMckoro MwakaHTuKIHHaNa. 
HaCTOAMeH paooTe IPUBOAATCA HOBbIe NAHHbIe O CBA3ZH Pembedpa WaTO Cc TeK- 
KOH HM O TeKTOHMYeCKHX ABMxKeHUAX YuMcKorO WakaHTHKIMHana B 
€H-YeTBepTHUHOe BpeMaA. 

BONOBaA YacTh VUMCKOrO MaKaHTHKNMHaa OCNOKHeHA KYMOOBUAHBIMH 
KTyPaMu TpeTbero NopaAyKa, HavOolee KPYIHbIC 3 KOTOPbIX pacnowa- 
°c Ha ero ocesoit wuHun (2). Beneqcraue HeOompuinx pasMepoB H He3Ha- 
JIbHOM aMMVIHTyIbl MOHATHA OHH He HaXOAAT B pembede M1aTO npamoro 
VKEHUA B BUC BOSBbILNeCHHOCTeH, 3a MCKIOUeHHeM TacTyOHHCKOM cTpyk- 
I. Tem He Menee, yuacTKH MaTo, IpwypoueHHEIe K CBOJaM CTpyKTyp 
beroO MOpAAKa, XapaKkTepH3yiworcA B3HaYMTeIbHO OOMbUIMM BePTHKaJb- 
paculeHeuHem pesbeda (8O—120 m/km), B TO BpPeMA KaK Ha 3alaq{HOM 
XCTOYHOM KPbIIbAX YQUMCKOTO TOJHATHA OHO paBHO, COOTBeETCTBeHHO, 
60 u 40—50 m/xm. Kpome Toro, Hx pacmouioxKeHHe BO MHOTOM ompeyemser 
HOK COBPeMeHHOH rHAporpaduyeckou ceTu. Tak, JomuHa p. IOprosanu mpu 
ceyeHHH oceBoH 30HbI YduMcKoro aHTHKIMHala (oT A. TameynoBo Jo 
ipallyJIOBO) MpHypovena K yyacTKy Norpyx*eHua ero mapHupa Mexyy YcrTb- 
cKO HW MKMHbASCKOH CTPyKTYpaMuH COAHOM CTOpOHDI H Ca6akalicKoli KyMos0- 
(oH CTpyKTypoH —c Apyrou (puc. 1). Hanpapaenue pyca u popMa MeaHAp 
)p103aHH B aHHOM MeCTe CTPOrO COOTBETCTBYIOT BbICTYMAIOMMM Ha Jor JByM 
KTYPHbIM Teppacam CaOakalickoro NOAHATHA, a J peBHU OpouleHHbIit MeaHp 
3aHH y I. DununnoBKu oOycnoBseH poctoM MkKuHbASCKOM KyIOJOBAAHOU 
KTYPbI H OTKHMAaHHeM BCIEACTBHeE STOFO pycula peKH K ceBepy. Jlonuua p. As 
MepeceveHuu OCH MOAHATHA MpHypoyeHa K CeBePHOMY MepHKMHAaJIbHOMY 
yaHuio TypHakyJIbcKOH KYNOJOBUAHOM CTpyKTypbl, OOpasya wMpoKuii 
Ip, 3aayqHad W BOCTOUHAA YaCTH KOTOPOLO pachOMaTaloTCA BOJIb KPbIJIbeB 
To TypHakysIbcKoro NO,HATHA. 

. BbIPAXKCHHBIM B pesbede B BUC MOHMKeCHHH yYaCTKaM NOrpy2KeHUusA lap- 
| AHTHKIMHaIa MexKy paciOJOKeHHbIMA TO OCH CTPyKTypaMH TpeTbero 
(Ka TaKKe IPHyPOYeHbI INMPOTHBIe OTpe3KH NoroB Ypmau-Tay, KomemesKu, 
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Cyxauku, KaprTbi, JIpikauKu u Kymiev, mepecekaroliux oceBy!o 30HY Toph) 
THA C 3allaqa Ha BOCTOK. | 

PajMabHO CXOAAMMeECH OTPe3KH JOH TOpiosanu, ATaBKu, YpMan- | 
4 TaKKe 3HAUHTEbHOe pallMpeHwe JOMHbI MU pyCula Pp. TOp1o3aHH OTpark} 
MePHJMOHAIbHO BBITAHYTY!O CHHRif 


HaJib BOCTOUHOrO Kpblwia WakaHTyl ! 
Hala y W. YcTb-ATaBKH. | 

S3anaquoe Kppiio YdumcKoro MJ 
AaHTMKJIMHaIa TAaKKe OCJIOXKHEHO Ky 
JOBHHBIMA CTPpyKTypaMu, 10 aM 
ye MOHATHA UM TO pasmMepam OG 
MeJIKHMH, 4eM B OCeBOH 30He. Oven 


IIpHMep, MeJIKHe TIOHATHA y [epee 
XYAAKOBKH W PUHNNOBKU mOBepHl 
pycuo p. lOprosanv Ha CeBepo-BocH 
Ha ceBep H 3aTeM Ha 1wro-3sanlaq, J 
yem moquaTHaA XyfAAKoBcKoH, Ex 
cxoit, IloranoscKkoit, BomKoBckoit Hi 
(POHOBCKOH KYNOJIOBHAHbIX CTPYKTYpi 
*KUMAIOT HW Celiyac pyclo peKH K J 
THBONOOXKHOMY Oepery, YacTo 
BYIOIeMy 3eCb NOYTH BepTHKAailbl 
oOppiB BbIcoToIo B 100—120 o. Bef 
Ha KOTOPOM pacniojlaraeTca CTpyK ‘y 
IIpeAcTaBsIAeT OTHOCHTEIbHO POBHI 
B Tpoduse BbINyKJy10 TIOBepXHOCT 
Pa3BHTbIMH Ha Heli MOJIOJbIMH Bep3 
YETBEPTHUHbIMH TeppacaMH. O COE 


TB: TYP CBHJeTeIbCTBYeT Tak2Ke CIPAM 
. Hue pycaa IOpiosaHH MU HamMuMe 
ICHHBIX MeaH{p He BBbIMe YypOk 


4 
CTb-Atas fal 


Exxospku, Enaoyru, bypuesku ¥ Ip. 
OcoObii HHTepec NpeAcTaBsAeT 


: yeHHe BIMAHUA TEKTOHHKH Ha CTpoe} 
uc. 1. CrpykTypHaa cxema Ydumckoro mato 
Mo MofouiBe KyHrypceKoro apyca (no B. J. TePPAC Pp. As u lOprosauy, Ha Xapai 
Hanupkuny): a — ycuoBuble crpaTonsormichl HW PasMeILeHHe UX aJIJIIOBUA, NOCKOU 
yepes 40 M, 6 — AONOMHHTeIbHbIe H3OrHIChl 9TH PeCKH IlepeCeKaloT Y pumcKoe nog 
uepes 20 M THe BKpecT ero IIpoOcTHpaHHA (BbIC 
Teppac, MOyYeHHble B pesysIbTaTe OapOMeTPHYeECKOTO HHBEHPOBaHUA, Ja 
¢ TOUHOCTHIO JO | M AA YeTBepTHUHBIX H 10 M AA TpeTHuHBIX Teppac). May 
HHe CTPOeHHA JOMMHbI p. [OposaHh MOKa3bIBaeT, UTO BLICOTLI HW XapakTep TEP) 
MCIIbITbIBAIOT HEKOTOPbIe H3MCHCHHA, UpeCTAaBJeHHe O KOTOPBIX AIA TPeTHYE 
Teppac jlaeT puc. 2. 

V3 puc. 2 BuyqHO, To: 1) MOHMKeHHE BBICOTHI TPeTHUHBIX Teppac B mpefed 
lOp1o3aHo-CplvIBeHCKOH Jenpeccuu HU YBeJIMYeHHE BbICOTHI TEX Ke Teppac B OCEI 
30He YUMCKOrO NOAHATHA OOYCIOBJICHbI TEKTOHHYECKHM CTpoeHvem, 2) ami 
TYHa H3MCHCHHA BbICOTHI COMOCTABHMBIX Teppac TeM OoVIbIe, YEM J peBHee Tepp 
(If BOCbMOM Teppacbl yKa3aHHad BesIMUNHAa paBHa 60 M, AA ceqbMoH — 4 
H JA wrecToh — 20M), 4TO, OYeBHAHO, ABAAETCA CEACTBHEM pasMUHOH Th 
JOJLKUTebHOCTH yUacTHA Teppac B NOAHATHH. 

[JoqoOuble U3MeHCHHA XapaKTepHbl H JIA BEPXHe- H CpeHEYETBEPTHUHBIX 1 
pac. Tak, akKKyMyJIATHBHad B IOprosaHo-CplIBeHCKOM NOHVWKeEHHH TepBad 1 
paca p. lOpio3aHu CTaHOBUTCA SPO3HOHHO-aKKYMYJIATHBHOM H axe Sposnort 
B ocepoH sone YdumcKoro wiakaHTHKIMHaa. YBeMUMBaeTCA VM BbICOTA 
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HH) 13 mM. AHalorM4Ho MeHSIOTCA BBICOTHI BTOPOH H TpeTbei HaynoiimMeHHBIX 


ic (cCooTBeTcTBeHHO, c 19 yo 24 ue 3lMm qo 38 m). Usmeneuna ppicor Tep- 
¢ OOyCJIOBCHHbIe HOBeHMMMH TeKTOHHUeCKUMH ABWOKEHHAMH, OTMeUaJIHCb 
pune p. Aa H.T. Bosxosoii (puc. 3) u B yomune p. Yop H. TJ. Bep6unxoit. 
sappy C H3MeHeHHEM BBICOTHI Teppac MpoucxoAAT u 3aAKOHOMEpHbIe H3Me- 
fq B CocTaBe H MOMJHOCTH aJJOBUA. HanGonee orueraMBO |TO BHHO Ha 
€pe YeTBePTHYHbIX Teppac p. Aa (m0 Marepuanam H. [, Bowkogoit). Pyc- 
———_——— Ypumckoe nnaamo—<~ 
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. poxompubii mpopusb Tpervunbix Teppac p. IOpwsanu na TeppuTopuy Ycbumckoro mato 
‘t03aHO-CbIIBeHCKOrO NOHH2KeHHA: @ — NOWAK SPO3HOHHBIX Teppac C aOcOMOTHOI (cueBa) 
1OCHTEJIbHOH (clipaBa) BbICOTaMH, 6 — NopsAAKOBbIii cueT H EOSpacT Teppac, 6 — raseuHHK 
: AJIJIOBHAJIBHbIM, @ — MeCOK aJIWIIOBHaJIbHBIN, O — mje6eHb 
: 


1€ OTJIOXKeHHA STOH peKH Ha TeppuTopHu IOpro3aHo-CblBeHCKOrO TOHMKe- 
TIpeACTaBsJIeHbI XOPOWO COPTHPOBAHHbIM B OCHOBHOM Il€C4aHO-rpaBuiiHO-MelI- 
JIGCYHBIM MAaTepHaJIOM C MpeoblaatolulHM pasmMepom rawyeKk JO 3—4 cM, Ha Tep- 
yuu xe YduMcKOrO TlaTO OTMeYaeTCA peskoe NOBbINeHHe COsepxKaHuA 
WHO-IeOeHYaTOrO MaTepHasla 3a CUeT Pa3MbIBaA MCCTHBIX KOPeHHbIX NOpoy 
CHETIEpMCKHe H3BECTHAKH). Pa3smepb!l OOJIOMOUHOTO MaTepHala YyBeMUMBa- 
r WO 10—15 cm. 

JTJIOWKEHUA BbICOKOH mouMpl p. AA B pegenax HOpro3sano-CpiiBeHcKoro 
DKEHHA pe CTaBJICHbI TOHKO3CPpHHCTOH CyMeCbio, MeJIKO- H Cpe{He3epHHCTHIM 
om. B OCHOBaHHH pa3spe30B OTMeYuaeTCH NeCuaHO-rpaBHUHO-raJleuHblit MaTe- 
| MOJMMMUKTOBOrFO CocTaBa Cc MpeoOsaqarouluM pa3smMepoM rayieK I1—3 cM, 
MMCHHbIX OTIOMRKeHUAX P. AA Ha TEPPHTOPHH MaTO HMKe CyrIMHHCTO-cymec- 
TO TOpH30HTa MOABIAeTCA NeCuaHO-rasleuHO-MeOeHUATHIM MaTepHal, B CO- 
2 KOTOPOrO TpeobsaqawoT OOJIOMKH MeCTHBIX KOPCHHbIX TOpoy, pasMepom 
—2() co. 

, OTJOXRKEHHAX NepBoll Teppachl p. AA MOUTH OAHOPOAHHI MaTepuas CyraH- 
o-cynlecuaHoro cocTaBa C KapOOHaTHbIMM CTAxKeHHAMH B [OprosaHo-Cpra- 
KOM IIOHW2KCHHM CMeCHSAeCTCA Ha TeppHTOPHH TwaTO raseuHo-lWeOeHyaTEIM 
BHEM KapOOHaTHOFO COCTaBa C MPOCJIOAMH CymMecH B BepXHeH 4acTH paspe- 
(pome Toro, H3MeHAeTCA H CTpOeHHe CaMOH Teppacbl: H3 akKKYMYJATHBHOH 
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B IOp13axHo- -CpimBeHCKOM TIOHW2KCHHH OHA CTaHOBHTCH 9PpO3HOHHO-ak :) 
JIATHBHOM Ha YuMcKoM nsaTO. Takum oOpasom, B CpefHe- HW BepXHedeTBep} 
HBIX OTIOAKEHUAX MOJHEBI P. Aa na6moaeTca H3MeHeHHe MOL[HOCTH aJJOk 
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Puc. 3. Tpoxonpupiit mpodusb TperuuHEIx Teppac p. Aa Ha TeppuTopuu Yumckoro maj; 
}OprosaHo-CrinmBeHCKOrO NOHW2KeHHA. OOo3sHayeHHA Te %Ke, TO Ha pHc. 2 | 


NOJOKeHUA NOWLAaKH Teppacbl B CTPyKTYPHbIX (opMax NMepBoro NopsAyKay 

Tloqo6Hoe H3MeHEHHE COCTaBa MH MOILHOCTH YETBEPTHYHOTO aJIJIIOBHA HaOs 
asocb HaMH B ouMHe p. IOprosanu. M3MeneHuA MOMLHOCTH pycOBOrO all 
BHA p. Yb! B 3aBHCHMOCTH OT NOJIOKeHUA B CTpyKType oTMeyamuH JI. A. Ha 
TIOK HB. ®. 3axapos. 


ero rpaHyJIOMeTpHYeCKOTO H neTporpaduyeckoro cocTaBa B 3aBHCHMOCT: 
, 


Tlocrynnu0 
6 VII 1956 


I[MTHPOBAHHAS JIMTEPATYPA i 


1). V.-lopexni, Es A, Kysmenos, Ji. B. HaausxKun, Teonorua CG 
12, Ypan, 4. I, Peon. omucanue, M.— JI., 1944. 2B. 0. HanuspKxu H, Crparurp al 
WM TEKTOHUKA Yobumexoro mwiaTo H TOpiosano- CpliBpeHcKo Jempeccun, M.— JI., 1949. 3F f 
Youna, TAH, 49, Ne 3, 212 (1945) 
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Jornaann Arkangemun Hayk CCCP 
1957. Tom 113, Ni 3 


rEOJOrH A 


¢ 
A. Tl. POKAECTBEHCKHH u MV. M1. BAPJIAMOB 


JIENAX JIPEBHETO OJIEJEHEHUWS B SANAHOH BAUIKMPHH 


(ITpedcmasaeno axademuxom H. M. Cmpaxosoim 25 X 1956) 


AmMeroulueca B WHTepatype yKa3anua O ApeBHeM oueyeHenuu Bawkupuu 
@ATCH K TOpHoH uactH IOxHoro Ypana. B 1945 r. A. A. Konoxonos u 
\. JIbpos (+) onncam Mopenupie OOpasopanua HW ApeBHeNeqUNKOBBIE (pOpMBI 
sepa B palione xpeOra Suranpra. Ilo ux MHeHHIO, OeeHeHMIO 3eCh NlOJBep- 
Cb yYUaCTKH, HMerollve aOcoOJIOTHbIe OTMeTKH Gomee 1000 m. Ha PpaBHuHHOL 
ouTOpHN Samaquoh Bauikupwu, nackoubKO HaM H3BeCTHO, UpW3Haku 
3HETO OvIeAeCHeHHA WO CHX TOP HHKeM He OTMe4YaJIMCb, H BOIpOC O Mposs- 
M ero 3feCb B JIHTepaType He cTaBusica. 

Netom 1955 r. asropamu HacTosueli craTbu H3y4aca palion 03. Acau-Kyub, 
Ofsueroca Ha sanaqe Bamkupuu, B JlapnekaHopckom paiione Bamkup- 
a ACCP. 9To osepo pacnooxeHo Ha Mexyypeube Uepmacana u Acan-Yq- 
a y MOQHO*KUA CeBepO-BocTOUHOrTO cKNIOHa Beme6eeBckol BO3BbILeHHOCTH, 
upote xpeOta Surasbra W BbITAHYTO B CYOMIMpOTHOM HalpaBseHHu Ha 
KM (puc. 1). 

OOpbIBUCTOM BepXHeH YacTH CeBepo-3anaqHOrO HopTa O3epHO! KOTMOBUHLI, 
BbILMAIOMeTOCA Hal ype3oM BOfbI Ha 57 M (aOcOuIOTHaA OTMeTKa OpOBKH 
260,1 Mm), OOHaxeHa cBOeOOpasHad TasleUHHKOBO-BaJIyHHad TOJIa MOLLHO- 
12—15 M, 3aueratoujad Ha pe3KO pasMbITOH NOBepXHOCTH MecuaHHKOB y@uM- 
HM CBuTbI. Js ONMCbIBACMOH TOJIIH XapakTepHo OecnopsyouHoOe Harpomox- 
We MW OUEHb JIOTHAA Crpy2KeCHHOCTb OOJIOMOUHOTO MaTepHaula, a TaK2Ke 3aMeT- 
“Tlipeo6sayaHve KpyMHbIX OOJOMKOB Ha MeJIKUMH. 

TambKa UH BaJIyHbl COCTOAT MpeHMYLeCTBCHHO H3 pasHO3ePHHCTHIX OypoBaTo- 
bIX II€CYUAHHKOB YPUMCKOH CBHTHI H 2KeJITOBATO-CBeTJIO-CepbIX, CePbIX H MOUTH 
HbIX H3BCCTHAKOB, 10 BHEINHeMY OGJIHKY HalOMMHaOlUX U3BECTHAKN Ka3aH- 
TO Apyca BepxHeli NepMu Sanayuol Bamkupuu. B OombmnucTBe CBOeM 3TH 
CCTHAKH UMeCIOT KPHCTasIMYeCKOe CTpOeHHe, HO HeKOTOPble pa3HOCTH UX 
eMHeJIbIe H KaBepHOSHbIe. Cpequ BaJIyHHO-rameyHoro MaTepHada BCTpe- 
TCH TAKKe Ca60 OKaTaHHble OOJOMKH MaJleBO-KeNTHIX KBAaPWUTONOAOOHHIX 
MBHbIX) Ie€CUaHHKOB IpoOsmemMaTuyeckoro Bo3pacta. Kpome BaJlyHOB H rasiek 
aCCMATPHBaeMOH TOJMILe MpHCyTCTBYIOT WleOeHb MH KPyIHble yruioBaTHlIe OO- 
[KH IleCYaHHKOB WH H3BeCTHAKOB. Pa3Mep BaJIYHOB MH TaJieK HeMOCTOAHEH. 
aMeTP HX OOBINHO KoOueOmeTcA OT O,1—0,2 m yo 0,5—0,7 mM. Han6onee 
MIHbIe Pa3HOCTH BaJIYHOB COCTOSIT B OCHOBHOM H3 MeC¥YaHHKOB ydMMCKOl 
TBI. 

[IpocrpaucTBo Mex,y Crpy2KeHHbIM KPYIHO-OOJOMOUHBIM MaTepHaJIOM 3a- 
HEHO TJIOTHBIM KOPHUHeBaTO-OypbIM CYFIHHKOM CO CjlaObIM KPpaCHOBaTbIM 
SHKOM, IIPHalollkuM BCeli rasedHHKOBO-BaJIyHHOH TOMMe KpacHOBaTO-Oypyto 
acky. 

[lo CBOHM TEKCTYPHBIM OCOOeHHOCTAM, XapakTepy OOMOMOUHOFO MaTepuasa 
3AUMOOTHOMICHHIO C MOACTHMAIONMMH MOpOaMH LaJIeCUHHKOBO-BaJYHHaA TOJI- 
Acau-Kyaa He MoxeT ObITh COMOCTaBIeHa HH C OHHM 3 H3BeCTHBIX reHeTH- 
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ueCKUX THIOB KOHTHHEHTAIbALIX OOpasoBaHuli, KpoMe sleqHHKOBOTO. Xalf 
yeckoe CKOMNseHHe BasIyHOB, Taek H COBePIWeHHO HeOKaTaHHbIX OOM 
KOB, IWIOTHAA CrpyKeHHOCTh MX, 3allOHeHHe MpOcTpancTBa MexK/ly HHMHH 
TIMHMCTBIM BeLeCTBOM, a TaKXKe Pa3JIMUHBIM COCTaB H pasMep o6J1OMOMl 
MaTepHasa, 3amleraHve ero Ha Pe3KO 9POAMPOBAHHOH NOBePXHOCTH KOPCHip 
nopoy — BCe 9TO yKa3bIBaeT Ha TO, YTO paCCMaTPHBaeMaA TOVIMLAa NPCACTABI 
co6or0 JIpeBHIOIO MOpeHy. - a | 
B oxpecruoctax o3. Acum-Kyuib, K CeBepo-BOCTOKy H 3alao-toro-sallany 
MeCTOHAXOMKMCHUA MOPeHbI, Ha CaO BbIMyKJbIX BOAOPAasAeMbHBIX MOBEP9 
CTAX, HMCIOULMX B OCHOBHOM Ti 


AOCOJIIOTHbIE OTMeETKH, YTO HG 
CaHHad TOvla, HaMH HaOJid 
JIMCb BbICbINKH Badly HHO-TaJie dey 

& “eanosna MaTepHasia pa3JHUHOrO COCT} 

opis RY iyRe wy / (ipevMynleCTBeHHO TepMCKHe - 
— YaHHKH HW M3BeCTHAKH) M Oecnd 
JOUHO pas6pocaHHble Ha TOBE 
HOCTH Cla60 OKaTaHHble Kpyi 
OOJIOMKH, cocToAmMe TvlaBR 
06pa30M M3 CBeTJIO-CepbIX H TEM 
CepbIX H3BeCTHAKOB. B_ CBeM 
packosle BUQHO, YTO OOJIOMKE 
BeECTHAKOB HMeIoT 110 Tepuer 
yeTKy!0 OTOPOUKY, B BAe KOp} 


Puce, 1. Cxema paiiona o3. Acau-Kysb: a — o6na- 2—3,/MM, 4TO. CBM ACTCREGGa 
KeHHE ACJIH-KYJIbCKOM MOpeHbI, 6 — MecToHaxoxye- AIHTeJIbBHOM mpeObipaHHH Md 
HUA BaJIYHHbIX MaTepHasioB B paiione 03. Acuu-Kyab KOHTHHCHTAJIBHbIX YCJIOBHAX. 
Jima cyxeHva oO BoO3spak 

ACJIM-KYJIbCKOH MOPCHbI MBI |) 

PacnomaraeM JOCTOBepHbIMH aHHbIMH. B oOpasiax CyrJIMHKOB, WeMeHTHpy! 
WX BaJlyHHO-raseyHblit MaTepnan, OOHApyxKeHna UblWIbla YeTBePTHUHOTO By 
pacta (ompegenenve A. A. Unrypsesoit). ij 
Ilo namuM Ha6moeHHAM, TpeTbd HaymouMennaa (30—40-merposas) Tepp 

ca p. Uepmacana ppesana B MopeHHbIe OOpasoBanusa 03. Acuu-Kyab. Mom 
BBICKA3aTb MPeAMOO*KeHMe, YTO BPeMsl O6pa30BaHHA aCJIM-KyJIbCKOU mope| 
NlafaeT Ha CpeqHHH MeHcToueH, CKOpee BCero Ha 9MOXY AHEMPOBCKOFO Oey 
HeHHA. 
HeGesbintepecHo OTMeTHTb, UTO Ha MwIOcKHxX yyacTKax BemeOeescKol Be 
BBILMIeHHOCTH, 10 cocegcTBy c 03. Acau-Kyib, HepegqKo BCTpewaioTca HeOOJBI 


Horo o3epa, y noc. Bypuaka, Ha aOcOuOTHBIX BbICOTaX B 250 M, uMeeTcs TOpt 
HOe OOIOTO CO CMOeEM NOCTOAHHOH Mep3JIOTbI. 
Teomopdosornyeckue ycoBua paliona 03. Acau-Kyab He mpoTHBoped 


ctu. Kormopnua 03. Acamu-Kysb OTKpbITa B CeBepo-3allayqHOM HM 1Oro-BOCTOUH 
HallpaBJleHuAX, B CTOpoHy JomuH pp. Uepmacana u Acnu-YapaKa. Cepepil 
modepexbe ee B OOMLEM XapaKTePH3yeTCA CNOKOMHbIM MOJIOO-BOJIHHCTHIM pede 
com. AOcomiorHble BbICOTHI 3eCb He MpeBbiuaioT 250—280 m. lOoxupiti ef 
03. Acuu-Kysb, O(HOBPeMeHHO ABJAIONLMNCA CEBEPO-BOCTOUHBIM CKIOHOM be 
OeeBCKOM BOSBHILICHHOCTH, MOUTH Ha BC€M MpOTs2*KeHUM KpyTOM MU BbICOKE 
PocnogctBylouue aOcosuOTHbIe BbICOTHI 34eCb AocTuratwr 400 m u Oouee. B Bef 
Heli YaCTH STOFO CKJIOHA 3eCb BCTpeyaloTcA WApKooOpasupie yruyOnenu”, F 
NOMHHaIoMlMe KaposBble HHH. Ha nopepxuoctn BenebeeBckol BOSBbILIeHHOC: 
HENOCPeACTBEHHO NOM NOUBOL, 3ameraloT KOPeHHbIe (BepXHeIepMCKHe) Topo, 
UersepTuuHbli WOKpoB 3eCb UMeeT HHUTORKMyIO MomHOcTH. Ha cKnoHe, 06 
meHHoM K 03. Acuu-Kyib, Hapayy C Ka83aHCKMMH Topoamu BbICTYyMAaIoT OT 
2%KeCHMA YPHMMCKON CBUTEI. 
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2€ U3JIOMKCHHOe NOBBOMAeT MPHHTH K CJIeAYIOWAM BbIBOAaM, 
Oneqenenmio ogBepradmacb cepepo-BocTounad yacTbh BeneOeescKoli Bo3- 
HHOCTH, OTKYa M IIpOwcxoQUT MaTepHadl acuIM-KybCKOM MOpeHbl. 

_ Yka3aHHoe ONefeHeHHe HOCHNO MeCTHbIMt XapakTep. . 

_B 9m0Xy MaKkCHMaJIbHOrO OJIeeHeHHA JIMHHA CHeTOBOM TpaHHbl B MIpe- 
c Bauikupuu Ha wupotre xp. 3urampru uv o3. Acau-Kyab mpoxojuuia 3HauH- 


10 HuwKe, 4em Upequomaranu A. A. Konoxonos u K. A. JIbBos (*). 


opHo-reosiornueckuii HHCTHTYT Toctynuso 
- Bawkupekoro dusmuasa 16 VI 1956 
_ Akafemun HayK CCCP : 


— 


LMTHPOBAHHAA JIMTEPATYPA 
A. A. Konoxoaos, K. A. JIipbpos, Mss. BIO, Ne 1—2 (1945). 
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Jioxnagn AkawemMun Hayk ccCcP 
1957. Tom 113, Ne 3 


A. B. COKOJIBCKAA u H. 3. XMAPCKUM 


OB AJIWJIKOBMAJIbBHbBIX OTJIOKEHHAX B HY)KHEM KAPBOHEF 
3ANAJHbIX PAMOHOB JOHBACCA 


(IIpedcmaeneno axademuxom H. M. Cmpaxosoim 25;X 1956) 


O6 Spo3HOHHbIX pasMbIBaX PeYHOrO XapakTepa B YIJICHOCHBIX OTJOKEH 
JlonOacca UMeIoTCA YNOMMHAHHA y pAa ABTOPOB. | 

B neqapno Bplueqiuem nog pesqakuuelt IO. A. )Kemay2xxHukKoBa cOOpHy KG 
TpuBeyeH SoubWIOH M pasHooOpasHblit (bakTHYeCKUH MaTepHas, HOKasbIBalowy 
uTO MHOFHe MeCuaHHKM B yIvieHOCHOl Tome cpeqHero KapOona B JLonOg 
UMEIOT aJIJIOBHaJIbHbIM TeHesHC. | 

Hactosmad CTaTba ABJIAeCTCA COKPaNl€HHbIM H3JIOKCHHEM JaHHBIX 00 Vh 
HOBJICHHH aAJIJIIOBHaIbHBIX OOpa30BaHHH B OTJIOMKCHHAX HMKHETO kapOonal 
nomayu Ilerponapnopcko — IlapsorpaycKoro paliona roro-3anayHoro Mmpop 
*wKeHHA JoHOacca. ) 

B ocuospy HaliMx uccmeqoBaHul Nomo%KeH MMTOMOTO-~palua bub Mer: 
Marepuasom ucceqoBaHuli Cy KepH CKBa2%KHH KOJIOHKOBOrO OypeHHaA ; 
HCKOBOH WM JeTaIbHOM pa3sBeqKH, NPOBOAMBWIeCHCA TpecToM «Y Kpyrviereowor i 

AJUIOBHaJIbHbIC OTJOKCHHA B pa3spese HM2KHerTO KapOoHa MpecTaB " 
TaBHbIM O6pa30M CJIOAMH NeCuaHHKOB 3Ha4YHTeJIbHOM MOL[HOCTH. AsJHOBH@ 
HOe IPOHCXOM ACHE TAKUX OTMOMKCHHU NOATBep*KAaeTcA Kak CTPOeHHeM Ca 
NeCUaHbIX TOM, TAK H XapaKTepOM B3aMMOOTHOLICHHA AX C BMELLAION MMH} 
poamMu u WwoWayqHbIM pacupocTpaHeHHem. 

AJUOBHAaJIbHbIe OTOKCHHA HA BCCX yUaCTKaX HMeIOT OOMIHe CnenNpuyeC! 
yepTbl cTpoeHua. B OCHOBaHHH 3asleraioT CpeHeSePHHCTHIe HW MeIKO3epHUC 
mecuaHuKu C TalbKaMHM KPpe€MHA, KBaplia, OOMOMKaMH KapOOHAaTHO-raMHUCh 


| 


rpaBeJHTOB MomHOcTHIO 0,2—0,3 M dalle BCero HaOwOMalorcA B OCeBOH al 
necuaHou Tommu. K sto xe YaCTH OTMOMKCHHH YacTO NIpHypounBaertcsA GowBL 
KOJIHYECTBO JIMH304UCK MH OOJOMKOB YIJA. : 

Bpepx Mo pa3pesy ONMCaHHbIe MOPOsb! NOcTeMeHHO MepexoAAT B pasHos 
HHMCTbIC, MJIOXO OTCOPTHPOBaHHble MeCuYaHHKH, MpeCTaBJIeCHHbIe BCeMM pas 
CTAMM OT MeJIKO- JO KpynHosepHuctTHIX. Iloq Mukpockonom — 3TO NoeBOUIMa 
BO-KBapleBble Ne€CUaHHKH C TOXOH COPTHpOBKOli 3epeH, Cpeu KOTOPHIX Hl 
oOylaqaior KBapl, H OOs0mKU Topo. Iloneppre mmaTb CocTaBsAIoT Bcero 4—€ 
CNOHCTOCTh 39eCb KOCaH OHOHAMpaBseHHad, OOpaso0BaHa NOCMOMHbIM pact 
2KCHHEM OOyrIeHHBIX PaCTHTeJIbHbIX OCTATKOB HM PaCTHTeIbHOTO JeTpuTa 
PHTMHYeCKOH COPTHPOBKOM MaTepHasa. 

OmMcaHHble OTJIOXKCHHA CMCHAIOTCA MCWIKOSCPHUCTLIMM NeCuaHHKaMH B | 
HOM CTeMeHH OTCOPTHPOBAaHHbIMH C eMHHUHBIMU OOOMKaMH NOpoy. CnoncrTe 
B STOM YaCTH paspesa CTaHOBHTCH Goulee MeIKaH, Yallle KOCOBOMHUCTAaA, Tipe 
Buctand. MomHocTb oTsoxKeHHH Mensetca oT 15 Wo 25—30 m. 

SaKkaHUMBaIOTCA 9dJVIIOBMAJIbHbIe OTIOKeEHUA HavOonee MeKOsepHUCT 
NOpoJaMu, MpeACTaBeHHbIMH TWepeCaMBaHHeM MeJIKO3CPHUCTHIX ecuaHH 
M KPYNHbIX aJICBPOJHTOB WIM Me@JIKMX aJIeBPOHTOB c aprusmuTamu. Jad 
MOpo XapakTepHa MOJIOrOBOJIHMCTad WM HeMpaBHJIbHO-ropH30HTabHad ¢ 
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Th, OOJIbINOe KOMMYECTBO PACTHTEbHIX OCTATKOB, NpPeACTaBJIEHHbIX OOWb— 
2OYTNEHHEIM PaCTHTeMbHBIM JETPHTOM, a TaKKe OTHeUATKH JIMCTbEB HU Baill. 
HOCTb OTJIOMKeCHHH OObIUHO OT 2 Jo 10 Mm. BBepx m0 paspesy OHM CMeHAIOTCHA 
CHHAMH 3ACTOHHBIX BOAOeMOB HM TOPPAHHKOB, AaBWIMX BIOCMeACTBUY yroub- 
MacT. ConocTaBuieHve HalliMX MOpok C ONMCaHHeM aJJIOBHA COBPeMeHHBIX 
@HHBIX peK, IIpHBeeCHHbIM 
Dore E. B. ITaunuepa (2), 
‘OCHOBaHHEe ClelaTb BbIBO] 
‘, UTO rpaBeJIHTbI MW pa3Ho- 
ACTbIe TleCYaHHKH, 3aue- 
[Me B OCHOBaHHH, COOTBeT- 
OT OTJIOXKCHHAM CTeEpKHe- 
“acTH pycuia, a BbllUene- 
me lecuaHbie H asleBpHTo- 
NOposbl — OTMO%KeHHAM 
ycIOBOH OTMeIH HU Noli- 
BIM OCayKaM. XapakTepu- 
a KOCOM CJIOMCTOCTH peuy- 
OTIOKeHHH, NOCTeOBaTe- 
CTb H3MCHCHHA pasMepoB 
H CHH3Y BBepx, XapakTep 
aHuA WH Mpoywe mpH3na- 
OTMeYeHHbIe pasJIHUHbIMH 
paMH Jia COBpeMeHHOrO 
OBHA, BIIOJIHe COBMaaior C 
MUHBIMH TIpH3HaKaMu II0- 
BbIJeJICHHbIX HaMH Kak 
BHAaJIbHbIe. i, 
NHCaHHbIe HaMH THIMbI NOpO anasIOrHUHbI JIMTOTeHETHYCCKHM THMAaM, BbI- 


HHbIM I]. I]. Tumoceesrim Qua aumOBHasbHbIX OTMOMKeHUH cBuT C3 uCs 
sanaqHouw oKkpauupl JlonOacca (*) u M. VM. Puten6epr u 3. B. Tumoceesroti 


AJIJIOBHAJIbHbIX (pallu cBuT C? — Hu30B Cy ceBepHolt oKpanupl Jlon6acca (2). 
XapaktTep 3asleraHHA OMMCaHHbIX BbINe MeCUaHbIX TOJIML HU UX 'B3AXMOOTHO- 
Me C BMeLLalollMMU MOpoOsamMu NOATBeEp2xX aor BHIBOA OO UX aMJIOBUAJIbHOM 
BHCe. 
3 paspese HHKHerO KapOoHa Ha paccCMaTpHBaeMOM TeppHTOpHU WupoKoe 
3HTHE NOJYYNNIM ABJICHHA Pa3MbIBa IJIaCTOB yIviA W 3aMelleHHe HX MOL[HbIMH 
WaMu NecCuaHuKoB. 
Tnomayu pasmpipa (pc. 1) umetor, Kak IpaBuso, POpMy BbITAHYTHIX, HHOT- 
[SBUJIMCTHIX MOJIOC, IPOTATHBAIOIWUXcHA Cc wra Ha ceBep. [upuHa Takux Io- 
3—/7 KM, IIPHYCM OHA HECKOJIbKO YBeJIMYHBaeTCA B Ce€BEPHOM HallpaB- 
1M. 
da WHTONOTO-~palHabHOM Mpoduse, MOCTPOeCHHOM BKPpecT IIpocTHpaHuA N0- 
I pasMpiBa (pvc. 2), BUAHO, YTO aJIJIIOBUabHbIe MeCUaHHKH BauieraloT C pa3- 
OM Ha OTJIOXKCHHAX Pa3JIMUHOTO TeHe3HCa, Ha CpaBHHTeJIbHO HeOOJIbIMUX 
TOAHHAX MepeXOA Cc OMHOFO TOpH30HTa Ha Apyrou. MomHoctTb aJOBUA 
\CTOAHHAA HW CBA3AHA C AMIJIHTYAOU pasMbiBa. 
Jan6oublive MOULHOCTH HaOsIOJaloTCA B OCeBOM YacTH HU ObICTPO YMeHb- 
TCA JO NOMHOTO BbIKJMHUBaHHA K KpasM. CueqyeT OTMeTHTh, YTO MeCUaHHKH, 
Taiollve B OCeEBOH YacTH, HMEIOT Ooslee BbIPAKeHHbIe YEPTHI AJJIOBUAJIbHbIX 
yKeHU — 3flecb Oombuee pasBUTHe MOyualoT rpaBeHTH! HU Ooee rpyOo- 
[MCTbIE Pa3HOCTH Te€CYaHHKOB C KOCOHM OHOHAMpaBJIeEHHOH CJIOMCTOCTHIO. 
JACBbIX YACTAX AJVJIOBHAIbHbIe OTOMRKCHHA IPeACTABJIEHbI MeJIKO3CpHHCTHIMH 
(OCTAMH C IIPePbIBUCTOM KOCOBOIHMCTOH CJIOMCTOCTHIO. Saeranue Apyrux 
IOFHUHbIX MeCUaHbIX TOJIUL TAK2Ke HOCHT ACHO BbIPAKeHHbIe NPH3HAKH AJIJIIO- 
IbHbIX OTJIOXKeHHH. 
"aKHUM OOpa3oM, 3asleraHHe C paspbIBOM Ha NOACTHMAIONINX MOpOfax, peskoe 
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Puce. 1. Ilonoca pa3mbipa macta yraa C;: 1 —rpanuna 
pasmpipa; 2 — myomlalb pasmbiBa 


U3MCHCHHE MOIHOCTH Ha HeOOJIbINMX PaCCTOAHHAX, CBA3b YBeJIMYCHHA MI 
HOCTH C HC¥YC3HOBCHHEM HW KeexKalluX TOPH3OHTOB MOpoOA, NOJIOCOBHAHOe 
WlaqHoe pacMpocTpaHeHHe M€CYaHHKOB C ONMCaHHDIM BbILIe KOMIJICKCOM Hf 
3HAKOB TO3BOJIHIOT YTBEPKAATb UX AJVJIOBMAbHBIM TeHeSHC. | 

Vicxoya 43 MpYBeeHHbIX JaHHbIX, MOXKHO CYHTATb YCTaHOBJIeHABIM, | 
B HepHo oOpa3s0BaHHA BepXHeBH3eHCKOH yrmeHocHon cBuTHI [JaBorparg 
TlerponapsioBpckHi pavOH HeOAHOKpPaTHO  MpeBpalllaJicH B CylIy C pasBH 
PewHOH CeTbIO, OOpasoBaBIUeH MOM[HbIC TOJIMIM aJWIOBMAJIbHBIX OTJO2KeHMY 


OeHHOCcTeH palona. B pesyuIbTaTe MpOBeeHHBIX paOOT yCTaHOBJeHO Nocae 
BaTeJIbHOe YBeJIMYeEHHE POJIH MOPCKHX HM MpHOpexHO-MOPCKHX OCaJKOB B Ces 


CKG 1363 CHE 1351 COKE 1475 CKE. 872 ChE 1490 CkB. 3203 


segdagusts seven: a 
Le, ee aa a a a a a 

rr or 
ry 


SOR 
SOR 
ss 


Macuna bel: 
bepm. 9 10 20 30 40m 


gopus, 8 230 500750 100m 


EESS/ ESS]2 RSs Ks £15 Fes 
Ga? E33 F449 Mle Con 


Puce 2. JIuronoro-paHaibHbl MpoudIb BKPeCT NOMOCH pasMbiBa Miacta yr C5. Topogs 
B pagpe3ax ckBaxKHH: / — MecuaHHK pa3HO-3ePpHHCTHIN, 2 — leCuaHHK MeJIKO-3ePHHCTHIM: } 
3 — aneBponuT KpynHo-3epHucTHI; 4 — aneBpomHT MenKo-sepuHucTbiii; 5 — aprunnut} 
6 — moupa yruid «kyyepaBunk»; 7 — yromb. DaynanbHad xXapakTepHcTuKa Ha mpoduses} 
8 — mopekue oTsoxKeHua; 9 — OTMOXKeHHA MaJIONOABHXKHOrO MemKOBOAbA; 10 — orzo 

2KCHHA 3aCTOHHbIX BOQOeMOB H OouoT; 1/1 — anMIOBHabHble OTMOMKeHHA 


HOM H C€BepO-BOCTOUHOM HalipaBseHunH. B 3sTOM HallpaBsIeHHH yBeIMUMBalon 
MOIULHOCTH MOPCKUX TOPH3OHTOB, NOABJAIOTCA BBIJePsKaAHHbIe CUIOH 3HAUHTE IIB} i 
MOLIHOCTH TpHOpexKHO-MOpcKHuX ocayKos. IJogcuer pacupeyenenna pa3smu4Hl 
TeHeTHYECKHUX THIIOB NOpO B paspes3se HW Ha Wwonlayqu TOKa3bIBaeT, UTO B CeBE v4 
BOCTOUHOM HallpaBJIeHHu COJEpKAHHE MOPCKUX OCaJKOB BOSPacTae€T BABOe, a 
JIMYECTBO JaryHHbIX OTJOMKeHHM COKpamlaeTca Ha 30%. B cepepHom ui ceBeph 
BOCTOUHOM HallpaBJIeHHAX YMCHbIUaeTCA YIJICHACHINIEHHOCTb paspesa, Ha JO] ie 
CA CHCTeMaTHYeCKOe YMeHbIIeHHe MOL[HOCTeli HwlacTOB yruel, pacujenseuil 
MX, a HHOra HW TMOJHOe BbIKMMHUBAHHe. | 
Takum 0Opa30M, MOXKHO CyeaTb BHIBOX O TOM, UTO B NlepvHoy oOpa3s0Ban# 
BEPXHEBHSCHCKOH YIJIeHOCHOH TOM B Mpeflesax paccmarpuBaemoro palton 
Oonee yqalenHble YacTu NOGepexbA pactlonaramuch ceBepHee 1 CEBEPO-BOCTO} 
Hee, a K Jory uu foro-3sallawy pacnoarasiuchb Oouee Me€JIKOBOJHbIe VUaACTKH TOG 
PeKbA, 3a KOTOPBIM | HAXOJUIACh Ccyila, CJLY2KUBIUAA OCHOBHbIM HMCTOUHH KC 
OOJOMOUHOTO MaTepHaJa. CreoBaTeJIbHO MH HallpaBJleHve TeyeHug pek Bes 
BpeMaA OblIO C lora H Ioro-3anayla Ha CeBep HM CeBepO-BOCTOK. 
J\Henporerposckuit rocynapcTBeHHbili Tlocrynuso0 | 
YHUBepcHuTer 20 1V 1956 — 


UMTHPOBAHHAA JIMTEPATYPA 


1 C6opx. AnmoBuasbHble OTNOKeHUA B yIvIeHOCHOH Tomule cpeyHero Kap6ona Jlon6a sc 
Tp. Uucr. reon. Hayx AH CCCP, s. 151 (1954). 2? E. B. Wane, Tp. Pines on Hay 
Au Gace B. ee 55 : cea) 2 Il. I. Tumogees, Tp. Uncr. reon. Hay 

7B. : - HM. Puren6.epay 03, .But . nue 
reom. HaykK AH CCCP, zB. 151 (1954). yao cee 
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Jlornaygp AKkanqemun Hayr CCCP 
1957. Tom 113, NM 3 


PEOJIOPH 1 


H. Tl. CYBOPOBA u B. B. METPONABJIOBCKHK 


O JIEHCKOM APYCE HW)KHETO KEMBPHSA CEBEPA 
CHBHPCKOH NJIAT®OPMbI 


(IIpedcmasaexo axademuxom C. H. Mupoxosoim & 1X 1956) 


AOKCHHA JICHCKOrO ApyCa H3BecTHbI Ha CuOupcKoli nmattbopme, Ha ce- 
DM M CeBepo-BOcTOUHOM ckKIOHax AmancKoro muta, B Jleno-AurapcKom 
6e u Ha TeppuTopuu CeBepo-CnOupcKoro nomad HuxKHerO Maneoson. Ha 
>AHEM MOpOAbl STOrO BOspacTa OOHAaxKeHbI NO Nepudepuu Ana6apcKoro 
(Gacceiih BepxHero TeyeHusa p. OneHéx, Gaccelinnl pek Ana6ap u Kortyit) 
Hone OeHéKcKoro CBOAOBOrO NOAHATHA (Gaccelin HMKHerO TeNeHHA p. One- 
OTjox*KeHuA JICHCKOTO Apyca NepeyHCMeHHbIX palioHoB OTHOCATCA K He- 
KUM (ballvaJIbHBIM THIaM OCaKOB MeJIKOBOJHOTO 3STMKOHTHHeHTAIbHOrO 
HHa. Boijensiorca 3 Kpymuple cbalwanbubie OOactu: | — CuncKo-Botom- 
, IT — Onexmuncxaa u III — lOgomo-Onenéxcxas (puc. 1), Kanan 13 
OBIX XAPAKTePH3yeTCA OMNPEeeJICHHIM THIIOM OTJIOXKEHHH WH CBOHM KOMIIeK- 
JayHEI. OCHOBHBIC paspesbl STUX OOJIaCTeli BNeEPBbIe OXAPAaKTepH30BaHbI ene 
. JIepmontopoit (4) 0 MaTepHasamM, IpescTaBJieHHbIM eli reosoramn, 
CiI€ACTBUM U3y4aIMCb MHOPHMH UCCeAOBaTeAMH, B TOM YHCIe aBTOpamMu 
K. K. Sesenospm (?). CaucKo-Botomckas o6sacrb (I) 3anumaet cpaBHu- 
40 HEOOJIbIITy10 NOWab Oaccelina cpeqHero TeyenHsA p. JleHbl c mpHToKamMu 
ta H Botoma, rye mpeoOmayatoT OTIOXKeHUA MOPA HOPMabHO! comeHocTu 
aTOH HM pasHOOOpasHoli tbayHol; MOMHOCTS OTMOKeHH 400—600 m. Ouex- 
Kaa OOlactTb (II) oxBaTpiBaeT N0ulayb ropasqo Goviee WIMpOKy10, YeM GpII0 
ano E. B. JlepMonropoli; B Hee MbI BKJIOUaeM OacceliHbl BepXHUX TeYeHHIt 
Amru u Anyqana. OrnoxeHua STO OO6nacTH B OOJIbIIMHCTBe Cy4aeB MIpH- 
exaT Oaccelivy C MOBbILICHHOM COsIeHOCTHIO; (bayHa BCTpeyaeTca 3HaUHTeNb- 
@Ke, OTJHYaACb HHbIM POJOBbIM H BUOBbIM COCTaBOM (3a HCKJO“eHHeM 
bl OJICKMMHCKOrO TOPH30HTAa); MOMIHOCT oTMO*RKeHHH 500—700 m. Io cbay- 
IM3KM K STOH dalMalbHOH O6NAacTH OTMORKeHUA MeHCKOTO apyca JlenHo- 
pceKoro mporu6Oa momHocTbio, 0 AaHHpimM H. C. Saktuesa (?), or 500 zo 
M. V1, naxoneu, III dbauvanbuaa o6acTb CocTOMT 3 ABYX paloHoB — 
@Kckoro (6acceHH BepxHero TeyeHHaA p. OmeHéK u Oaccelin p. AnaGap) u 
wo-Matickoro (6accelu cpeqHero Teyenua p. Anjan c pekamu IOyoma u Maa). 
[OTPA HATO, 4TO 00a paliona, pasqemeHHble OacceHHOM p.Buwioi, pacnouoxe- 
1 PaCCTOAHUH OKO 1500 KM, XapakTep OTMOAKeHMl MCHCKOTO APyCa STAX pait- 
YIUBUTeNbHO CxoseH. CBoeoOpasne TpeTbel PauMaJIbHOH OONACTH COCTONT 
|, UTO OTMOXKEHHA JICHCKOTO APYCa 3ECb UMEIOT OYCHb HEOOJIBLIYIO MOLLHOCTh 
0 M) % 10 CBOeMy THIY OIH3KH K OTJIOXKCHHAM HH30B JICHCKOPO Apyca CuH- 
JOTOMCKOM allHabHOH OONacTH, OTIHYAaACb OOJIee MeJIKOBOAHBIMH yCJIO- 
HM OOpa30BaHHA HM HOBbIMH SJIEMeHTaMH B dbayHe. 1 
TOMKeHUA NeHCKoro apyca IOqomo-OenéKckon PalMasIbHO OONACcTH mpex- 
[eHbl YePHbIMH H CePbIMH OHTYMHHOSHBIMH M3BeCTHAKAMM UM CJlaHIlaMH, 
3eJICHOBAaTO-CepbIMM H3BeCTHAKAaMH, KoTOppie E. B. Jlepmontosa (*) Haspt- 
CHHcKOU cBuTOH Hu B IOgomo-MalickoM paHoue ComocTaBJlAia CO CpeqHeH 
10 CHHCKOH cBuTEI CuncKo-Boromcekoro paliona. B IOqomo-Malicxom patio- 
la olpeyemuia B Heli (10 cOopam IO. K. J\sepanoscxoro (*) u gp.) 
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cnenyroutyio ayny: Botsfordia caelata (Hall), Acrothele sp., Hyoli 
jakutensis Lerm., Pagetiellus lenaicus (Toll), P. tolli Lerm., Protolenus 
vanovskii Lerm., Kootenia sp. (cf. anabarensis Lerm.), Bergeroniellus clay 
Lerm. Bompiiasd,4acTb IpHBeeHHbIX OPM, KPOMe Tpex NOCJeHUX, BCTPeual 
B CHHCKOl cBuTe CuHcKo-boromcKou al\HaJibHOu o6macTH. Cxo,HbIM xe | 
TWIeKC ayHbl AIA STAX MECT YKasblBaeT MB. Iloxposcxaa (5). | 

Ha cepepe, B OnenéKcKoM palione, K CHHCKOH CByTe E. B. JlepMouTosa 0 
CHa OTMOMKeHUA C HECKOMbKO HHOM cayHou: Pagetia horrida Lerm., Protol 
grandis Lerm., Parat 
macca siberica Lerm., 
otenia magna Lerm., K.} 
barensis Lerm., Anabarg 
splendens Lerm., A. cyl 
ricus Lerm., Kak By 
IIPHBeeCHHbIe KOMILIEKChIE 
YHbI 3HAYHTeEIbHO OTWI 
roTcA pyr OT Apyra. — 


JIMTOJIOTHYECKH OAHOPOF 
TOME OATYMHHO3HEIX 
ueB yyaocb oOOHnapys 
Ba KPyNHbIX KOMIJIeKCa 
YHbI, MOSBOJIMBLUIAX TIpowe 
(c yyeToM lepepbiBos) | 
Kylo rpaHully Mexyy FE 
HUM HW cpesqHem KeMOp 
B  HwKHeKeMOpHHCKOL | 


Puc. 1. Kapra pacnpezeneHua ocHOBHBIX cbananpnpix CTH OMTYMHHOSHbIX CJak 


o6macteHl wleHCKoro apyca Cw6upcKoH muaTpopMbl. y Y3BeECTHAKOB, 3aulera of 
@aunanpuble o6mactu: J —CuucKxo-botomexan, 1] — Ha MepIeJIMCTHIX H3BeCt 


nexmunckan, JI — }Ogomo-Onenéxckaa 2 I 
. ; 2 KaX T€CTPOUBeTHOH CBi 


aljaHcKoro spyca (pHe. 

ONPeAeIeHbI KOMIVJIEKCHI PAyHbI, CXOAHbIC C IPHBeACHHBIMH BbIINe. SeCb, BHE 
HaliJ[eHbI B OOJIbUIOM KOJIMYECTBE SK3EMIIApb! Bua Lermontovia* dzevanoyy, 
(Lerm.), Wpe4cTaBeHHOTO BCeMH CTaJMAMH pa3BHTHA, OT CAMbIX MOJIOJIBIM| 
B3POCJIbIX, COBMECTHO C MHOFOUHCJICHHBIMH T1peCTaBHTeAMH HOBOYO Bua Pi 
Pagetina H MeJIKHMM 9K3eMNaApamu poga Botsfordia. B stux we COAX Upyy 
MecTOHaxoxeHuli OOHapyxKeHbI peyKue HaxoyKu Bergeroniellus asiaticus Ley 
u B. expansus (Lerm.) 6e3 apyrov conpopoxjaromel dayHb. Bpmuenexal 
C€PpOBAaTO-3eJIEHOBATHIe MJIOTHBIE KPHCTAJJHYeCKHe H3BECTHAKH HM OMTYMHHOSE 
CaHUbl, saeraiouue NOX cpeqHeKeMOpHucKHMU CaHWaMu, NepenowHeHbl Gy 
HOH; 3ecb Hamu onpegenenpt: Lermontovia grandis (Lerm.), L. cony 
Suv., Paramicmacca siberica Lerm., P. petropavlovskii Suv., Micmaj 
tumida Suv., Kootenia anabarensis Lerm., Solenopleurellasp., Binodaspis § 
Bergeroniellus sp. CopmecTHo ¢c JaHHbIM KOMIVIeKCOM (bayHbI OOHapy2KeHbl fh 
Kwe HaxoyKu Bua Lermontovia dzevanovskii (Lerm.), a B cambix Bepxax 
poy Anabaraspis, KoTOpbIli ompefeeH HaMH B MaCCOBLIX KOMUeCTBAX © 
MeCTHO C THMMYHOK (ayHOH Hu30B CpeyHero KeMOpHa (Oryctocephalops 
shenfeldi Lerm., Pentagnostus anabarensis Lerm.). 
B Takol 2Ke MOCJEAOBATeEIbHOCTH HYKHO PacnoOKUTb tbayHy AByX KOMM 
cop lOqomo-Matickoro paliona, Hav6oulee XapakTepHble BUJbI KOTOPHIX, L. ¢ 
vanovskii u L. ex. gr. grandis, no qaHnpim H. E. Yepnpnuesol (°), oOnapy 
B pasHpix Mectax. H. E. Uepnpmuesa cuvtTama Bo3MOxKHOM pasHOBospacTHO 


* Pog Lermontovia ycranosnes H. I. Cypoposoii (1956) ua ocHope H3yueHHa cHOupe 
mpefcrasutesei poga Protolenus. 
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3 Peronopsis cf fallax (Linrs.), 
SSIS Kounamkitss sp., 
x8 Dlenoides convexu. 
) S Say exus Lerin. 6 8B 
a Lermontovia lenaica Suv, 
S§ 3| “tsgrandts (Lerm), Pargmie- 
+ S| ane ee 
Ss : a) 
Ne S Ss 
Ss R oe anabarensis Lerm., 88 S Peranopsi fallax (Linrs.), 
Tapco Kounamkites sp., SS Ctenocephalus exulans ” 
PS] S leéme- S Oryctocephalops frischen- VIN (Linrs), 
Si & fold icem P Se Paragoxides 5; 
&| sean decay splendene : Lerm—T = Lermontovia ex. gr gran- 
io | =| iS BS rimontov/a grands (Lerm) 1. Ry as (Ler), Fe 
ae S : ‘Suu, Paramicmacc S Lermontovia dzeyanovskii, 
Eps S35 =) convexa SU a = g 
S$ = 5 = s/berica Lerm., berger. 8 (Lerm.), Gotsford/a caelata 
w/SISSS 8 3 mellus sp, |; Hall), "Urothecd sp. _ 
cro Sy Ce gs jzevanOUeKtH 8 Judomia dzevanovskii Lerm., 
: Bergeroniellus asiaticus SS et Mee 4 Meee = | Pagetiellus Lenaicus (Toll), 
by & erm, 7 s ee 7. Hebediscus ponderosus 
slop S88 &| Aagetiellus tolli Lerm., Pagelel pbb miae EL Lerm. 
=) iss 8} Llenaicys (Toll), Kootenia Triangulaspis meglitzkii ; Toll) 
x] (§8§E= i | jakutensts Lerm., Botsfor- 
: es S| da taelata ( Halt} 
x= ee SS eS SSS 
8 Judomia dzevanovshii Lerm, Ej Fay é 
S$ Pagettellus lenaicus (Tolt), 
Se Trianguiaspis meglitzkii (Toll) Eoad & Sa 
x 
B= 6 2 


Puc. 2. Cxema conmocTaBleHHA OTMOXKeHHit H PayHbl JeHcKoro spyca. A _— CuucKxo-Boromcknii pation (pp. Jlesa, Cunas, Botoma) (m0 2aHHbIM H. II. Cyso- 

posoli, 1945—1952 rr.); Bb — Onenéxcknit paiion (p. Onenéx, townbtit cKtoH AHadapcKoro maccuBa) (m0 JaHHBIM B. B, IlerponasmoseKoro, 1947—1952  vr.); 

B — lOn0mo-Maiicxuli paiion (pp. KOgoma, Mast, Asau) (10 2aHHbIM YO. K. Jsesanoscxoro, 1943 r. a H. E, Uepxpiureson, 1955 r.); @ — H3BecTHAKH, O — JO- 
JIOMHTI, 6 — MepresH, 2 — TvIMHHCTbIe H3BECTHAKH H MepreyH, 0 — H3BeCTKOBHCTHIC C/IaHUbI, &€ — pagMbIBbl H MepenmpaBbl 


JIAH, rt. 143, Ne 3, Cyeoposa, MerponaBoBcKitht 


BHOB; KPOMe TOPO, HX OObIUHYIO HEBCTpewaemocTh pyr c jpyroM ona 
‘HANIA pasMUveM Cpe cyulecTBOBaHHA. 

1947 no 1952 rr. mo Mepe onpeyenenua KomeKuMii, coOpanubix B. B. Mer- 
3JIOBCKHM H O. B. Cuerupesoii, I]. UW. Mpe6uesnm u Ap., HaMH HeO/{HOKpaT- 
WasUCb BLIBObI O OoMee MOJOJOM BOspacTe CJIaHWeBoro ropH3ouTa p. Oue- 
uem oTo cuntama E. B. Jlepmonrosa (*). B 1955 r. H. E. Uepuenuesa (°) 
a3aJla MH€HHE O COOTBETCTBHH CHHCKOM cBUTH pp. Amana u lOgompt 
7 N€HCKOMy Apycy, HO B TO %Ke BpeMA YUHTHIBAA MMeIONIMeCA - aHHBle, 
lolaraia OTCYTCTBHe e€fO HMPKHUX Cy0eB. Ha Bcecow3Hom crparurpaduye- 
COBeMlaHHH MO yHupuKaluu cTpatTurpaduyeckux,cxem CuOupu B 1956 r. 
BHOJIHE ONpeWeeHHO COMOCTAaBIANa HHHKAHCKY!O CBHTY («CHHCKyi0 CBH- 
CO BC€M JIGEHCKHM sipycom. IIpnBeyqemM HaluH WOKasaTebcTBa JIA O60Cc- 
dHMA BO03pacTa yKa3aHHbIX KOMIJI€KCOB (payHbl H OTJIOMKeHHM, HX BMeLLatO- 


auOoulee XapakTepHble POpMbI BepXHero KoMMueKca (tbayHbI OnenéKcKoro 
Ha Lermontovia grandis, L. lenaica (sug, OnusKuli x L. grandis) u Para- 
lacca siberica Opimu OGHapyxenn! H. II. Cypoposoit so Bpema moseBbIx 
r1948 u 1952 rr. ua p. Jlene y 4. Enanxka u na p. Borome B eaHcKom 
30HTe, IIPeAMOOXKUTELHO OTHECCHHOM K BepXaM sIeHCKOrO aApyca. Buyel 
B Solenopleureila u Binodaspis Onenéxcxoro paliona 6nu3KH K Bua, 
*4a1ollMMcsa B CuHcKO-BoTOMCKOM paHOHe, B OTJIOMRKCHHAX MOORE OTMORKeE- 
CHHCKOPO TOpH30HTa, a B IOKHBIX AMamavax — B BepXaxX HM%KHErO KeMO- 
H Hu3ax Cpegquero (1°). OTH AaHHbIe MOSBOMHIH OTHOCHTh BEPpXHHl KOMIIeKC 
(bl OATYMMHOSHBIX CaHUeB HWKHETO KeMOpHa OsenéKckoro paliona mpey- 
MKUTeJIbHO K BepXHeH YaCTH JIeEHCKOTO sApyca. 

OOTBETCTBEHHO MOBbILIaAeTCA BOSPaCcT H HWKHEFO KOMMeKca *ayHbl H3 CaH- 
TO ropH30HTa OneHéKckKoro palioHa, TeCHO CBA3aHHOrO C BePpXHHM H3-3a 
YYTCTBHA B HeM Lermontovia dzevanovskii. TunuudHpix 31eMeHTOB CHHCKOH 
bl B HHKHEM KOMIIe€KCe HaMH He OOHapyxeHo. MmeromHecs 3ecb NpecTaBu- 
poga Pagetina 3HauHTembHO OTAMUaIoTca oT Pagetina primaeva Lerm. 
KOH CBHTHI p. JleHbl HW CXOJHBI NO MurHquIo c poyom Pagetia, 
bHBIM B HH3aX cCpesHero KeMOpuaA OacceliHa p. Omenéx. Handomnee 
[pOCTpaHeHHHI 3yecb Bug Lermontovia dzevanovskii oTauuaeTca OT 
{4HbIX lpeycraBuTeneH Bua FOgomo-Malickoro paloHa WHIMHApH- 
OH Trmadembio, pacnomoxXeHHeM IIHYpOBHAHOTO BaJIHKa Ha JuMOe 
HJIbHee PaCXOJAMIHMHCA NepeHHMH BeTBAMM JIMMeBLIX BOB. Buybl 
feroniellus asiaticus Lerm. u B. expansus (Lerm.), mo-ByquMomy 
yBOBpacTuble c L. dzevanovskii, Ha p. Jlene B MaCCOBOM KOsIMUeCTBe BCTpe- 
rCA BbIIMe CHHCKOM CBUTHI, B KyTOpruHoBoli cBuTe. Poy Botsfordia npeycTaB- 
3]IeCb MCJIKHMH 3K3EMIJIAPaMH, MpHHaexKalluMH HOBOMY Buy. Bce sto 
PUT O TOM, YTO HW HYXKHHM KOMIMVNeKC (bayHb CaHWeBoro ropusouTa p. Ose- 
ABIACTCA OONee MOJIOAbIM, YEM KOMIVIeKC (bayHbI CHHCKOH CBUTHI pp. Jen, 
4% U Botompl 4, BO3MOxKHO, pp. IOgomp u Mau. Anasoru THNMYHOM CHHCKOM 
bl 3/[eCb, MO-BHJMMOMy, ToKa emule He OXapakTepH30BaHbl (ayHOH Hu 
TCTBYIOT. 5 fs 
IpuBeeHHbIeC KOMIMIeKChI (ayHbI HWKHero KeMOpua FOomo-OsleneKcKoli 
{aJIbHOM OOACTH 3aKJIOUeHbI MeKAY ABYMA BbIAepXaHHbIMH Ha paCCTOAHHAX 
JOCEKUBAIOWUMUCA B CHHcCKO-BoToMcKoM paioHe KOMIJIeKCaMH ayHEl: 
6aHCKoro TOpH30HTa asIaHCKOrO Apyca HW2KHerO KeMOpHA MH HH30B aMIHH- 
O apyca cpeqHero KemMOpHa (puc. 2). B Bompoce 0 XapakTepe KOHTAKTOB 
IY OTMOXKCHHAMH, 3aKJIOUAIONIMMH STH KOMIJICKCbI, HMeCIOTCH pa3JIM4Hble 
HM 3peHHA: fOKa3biBaloTcAh MM MOCTeMeHHbIe MepeXOfbl, H MepePbIBEI. 
[bl O MOCTeMeHHbIX Nepexofax OTMOKeHUH MeXKTY asaHCKHM H JICHCKHM 
aMH UW MexXy HWKHUM WH CpeqHHM KeMOpHeM He BCerya JMTOJOTMYeCKH 
BepxaioTcs. Tak, B OneHéKCKOM paHoue MexXK ly M€CTPOUBeTHBIMH MOpodamu 
HCKOrO Apyca HW OHTYMMHO3HOM M3BeECTKOBO-CJIaHYeBOH TOME JIeHCKOrO 
a B. B. [erponaposcKum Ha0wo0,aJIHcb CiefbI ABHOTO MepepbiBa B OCaT- 
KOIJICHHY; 3eCb ClaHIbl 3asleralor Ha Pa3MbITOM MOBePXHOCTH HU3BeCTHA- 
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KOB H B OCHOBaHHH HMeIOT TOHKMM poco MeJIKHX OOJIOMKOB CJIaHIeB, H3I 
CTHAKOB H WaHUbipeH TpHJIOOHTOB, CICEMeHTHPOBaHHbIX COJAMH 2KeJe3a | 
rumcom. Cyeqbl tepepbipa OOHapyxXuBaIMCb HM HW Ha YpaHHle HWKHerO 
CpeqHero KeMOpHA, B pe3yJbTaTe KOTOPOrO 3a4acTY!IO YHHYTOMAIOTCA OTIOM 
HHA BCero JIGHCKOTO Apyca. 

M3yyuenne dayHbl OUTYMHHOSHBIX CAHUeB HW ee pacipesesieHuA NOATBEPAMI 
BbIBOJ[bI O HOPMAJIbHbIX KOHTAKTAX Ha OJHUX yUaCTKaX, H3-3a ero B cro 
HaOofaeTca NOCMeAOBaTeJIbHaA CMeHa (PayHbl, H O HAJIMYHH NepepbIBOB B J 
CKOM Apyce Ha APyrux, BCMeACTBUe Vero MCUesaIOT OTJORKEHUA C TEM UJI MH 
KOMIIIekcoM (payHbl. [lepeppiBbl HMeJIM pa3sIMUHyIO MpOOJMKUTeJIbHOCTB 
BPCMCHH HW He ABJIAJIMCb MOBCEMCCTHBIMH. 

MccmeqoBaHHAl HWXKHEKeEMOPHUCKON YacTH CaHUeBOM TOMI NoKka3an, 4 
JaHHbIe OTJIOKCHHA MpMHaexaT OacceHHy C HeyCTOHYMBbIM Ipoleccom oc 
KOOOpa3s0BaHHA, B KOTOPOM HaKallJIMBalolleca IVIMHUCTbIe, H3BECTKOBbIe U 
JIMIMTOBbIe OCAAKH JIEPKO CMbIBaJIMCb Ha OTJCJIbHbIX yUaCTKaX. 

Ha OcHOBaHHH BCerO H3JIOKCHHOTO MOXKHO CeMaTb CJeLYIOUHe BbIBO 

1. HywxnekemOpuiickas YacTb OvTYMHMHOSHbIX Canes OnenéKcKoro pa 
Ha COOTBETCTByeT OTJIOXMKCHHAM JICHCKOrO sApyca CuHcKo-BoTtomcKou 
UHaIbHOH OOacTH. 

2, SHauTesbHOoe COKpaljenue MouHOCTeli (Gouee yem B 10 pas) m0 cpaBHeHi 
C JICHCKAMH Pa3pe3aMH ABHJIOCb Pe€3yJbTATOM UHbIX, Oomee HECIOKOMHBIX YCu 

q 


BUH OCaKOHAaKOMJICHHA B JICHCKHH BeK, BeAYUIMX HHOra K yHHYTOKEHHIO 
A€bHbIX TOPH3OHTOB HW MaxKe Bcero Apyca. 


Tlaneonroormueckull HHCTHTYT Tlocrynusto 
Akajemuu Hwayk CCCP 5 IX 1956 


IJMTMPOBAHHAS JIMTEPATYPA 
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Jornagn Akagemun nayr CCCP 
1957. Tom 113, Ne 3 


PEOJOrHA 


b. Jj. XAPHTOHOB 


O CBS3H ONOJISHEBbIX ABJIEHHM C MPOWECCAMH 
®OPMHPOBAHUA PYCJIA PEKH 


(ITpedcmaeaexno axademuxom H. M. Cmpaxoeeim 25 X 1956) 


Kak usBecTHo eme u3 pador A. II. Ilapaosa (2), ocHoBHOi MpHyHHOli OOpa- 
(HUA OOJIbIUMHCTBA ONO3HeEH Ha OeperaX peK, H BO BCAKOM Cylyyae BCeXx 
THHbIX ONOI3Heli — OJIOKOB KOpeHHOroO Oepera, ABJIACTCA PA3MbIB PEKOMi CBOerO 
era HM qua. EcrecTBeHHo, 4TO TaM, rye OTMOKeHUA Teppac Mpuyensrorcs 
dpenHomy Oepery, NOce AHHH OKa3bIBaeTCA 3allMULeCHHbIM STHMH OTJIO2XKCHHAMU 
Aa3MbIBa PeKOH H, CJI€OBATeIbHO, OT IPOABJICEHHH ONOM3HEBOM JeATeJIbHOCTH. 
AMCHUTeIbHO K YCJIOBHAM ONOJISHEBLIX paHoHOB Cpequero T]oBou2KbA MOKHO- 
e€THTb Ba OCHOBHBIX THMa BbICOKHX IIpaBbixX OeperoB Bouru*. 

1. Kopennoli Oeper oTqeseH OT pycula OTMO%KeHHAMH HaJMOMMeHHbIX Teppac, 

Ta WH TOMbI. COBPeMeHHbIe ONOJI3HH KOPeHHOTO Oepera Kak IIpaBHJO OTCYyT- 
yror. Bypenvem HHOra yCTaHaBJIMBAaIOTCA JIpeBHHe ONOJ3HH, YacTbIO Torpe- 
(HbIe MO OTIORKeHHAMH Teppac. IlocmeqHee yKa3bIBaeT Ha TO, ITO BPeMsA 
a30BaHHA ONOJI3HEH TIpeAMWIeECTBOBAaJIO OTJIOXKEHHIO OCAaJKOB Teppac. 

2. Pycio peKH HaxXOJMTCH HeMOcpecTBeHHO y KOpeHHoro Oepera. B OTHO- 
HMM MPOABJIeHHA ONOJI3HEBOM JEATeJIbHOCTH 3][€Cb MO2XKHO BbIJCJUTb Cle Ly1O- 
 TOJTHIBI: 

a. YuacTKH OeperoBoro CKJIOHA, MOKPbITbIe COBPEMCHHBIMH KAKTHBHBIMHY, HJ 
‘HCTBYIOWMMH>», ONOJISHAMH; OTJIMYHTeIbHOH YepTOH STHX YUACTKOB ABJIAeCTCH 
mae CBEXKHX, He3aJlepHOBaHHbIX CTCHOK OTPbIBa ONOJI3HeH. 

6. YuacTKH, MOKpbITbIe COBPCMeCHHbIMH IIPHOCTaHOBHBUIMMHCA OMOJISHAMH;. 
yembetbe MocseqHHe XOPOUWIO BbIPaxKeHb!l, OHAKO CTCHKH OTPbIBa ONOVI3HEH, 

Kk IIpaBHIO, 3ae@pHOBaHbI H JaxKe NOPOCcH JIeCoM. 

B. Y¥aCTKH KOPeHHOrO Oepera, HE HMEIONIHe BbIPAXKeCHHbIX B pewbede ONo3- 
4: TlOCMeAHHe YCTaHaBJIMBaIOTCA MHOTa JIMWIb OypeHHem. 

I]pwuuubl cyljecTBOBaHHA yYaCTKOB KOpeHHOrO Oepera, OMbIBAeCMbIX PeKOH, 

He MOJBepXKeHHbIX ONO3HAM, a TAKE IPHYHHbI 3aTyXaHUWA WM aKTHBU3A- 
H OMOJISHEBOH J[€ATeJIbHOCTH Ha OTJCJIbHBIX yUaCTKAaX He Halll ele OJK- 
rO OCBeIILEHHA B IHTepatype, 

Eme H. C. JIlanepcxum (') 6bl0 TOKa3aHO, YTO peKa He Bese OJMHAKOBO: 
3MbIBaeT CBOH Oepera. B cusly TypOyJIeHTHOCTH NOTOKAa Ha IJIGCaX CTPeXKeHb 
laBHoe TeyveHve peKH) MpHxKarT (cm. puc. |) K BorHyTomy Oepery. 3fecb, Cco- 
acHo E. B. Ulanuepy (#), B OCHOBHOM B NlaBOJOK, a Ha KpyIIHbIX peKaX H B 
KEHb, IPOHCXOAHT HavOosmee HHTeCHCHBHBIM pasMbiB Oepera H AHa. OveBn HO, 
) 3JIeCb Ke IPH HaANHYMH ONarOupHATHBIX MOP*OJOrHyeCKHX HW TeoJOrHyeCKHX 
OBuU OyyT MpOucXOAUTb HU HaMOoee MHTCHCHBHbIC OLOJISHH. 

HaoGopor, Ha y4yacTKax KopennoroOepera, IPHMbIKalolluX K TepeKaTaM H Ip 
CJIOBbIM OTMGJIAM, ABJIAIOULMMCH MeCTaMH aKKYMYJIAWMH OCaKOB, KOPeCHHOU 
Der Pa3MbIBATbCA He Oy/eT, a CeMOBATeJbHO, B AAHHOe BpeMsA HE OyjeT Ipo- 
JATbCA H OMOJ3HEBAA JeATeJIbHOCTb. 


* B jabHellieM MbI GyNeM PpaCCMATPHBATb yYYaCTKH, OTJIMYAIOULHECH JIMUIb HavIM4HeM WJM 
YICTBHEM [IPHWICHCHHBIX TeppaCHbIX OTJOVKeHHH, B TO BpeMA Kak MOpouOrHaA KOpeHHOrO: 
(OHA, erO reOJIOrMyeckoe cTpOeHHe HM THAporeomorMyecKkHe YCJIOBHA MPHHAMAIOTCA OJMHAKO- 
(M Jit BCEX YUACTKOB. 
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Takum o6pa30m, yepeqoBaHue écoB H MepeKkaTOB Ha PeKe oO yCJIOB/IH 
yepeOBaHHe yYacTKOB KOpeHHOrO 6epera C aKTMBHOM ONOSHeBOK AeATed 
crbio (puc. 2a) H y¥acTKoB, re mocseqHAA IIPHTHXNa HW ONOM3HH IPHOCTaHOBAy 


(puc. 26). 


ian (73 Re Co Eo ey Es 


Puc. 1. 3aBHCHMOCTb pacipocTpaHeHHA COBPeMeHHbIX aKTHB- 
HBIX OMOM3HeH OT MONO%KeHuA TecoB: J’'—cKNOH BbICOKOrO 
KopeHHoro Gepera, 2 — s1yrosol Oeper, 3 — CTpexkeHb PeKH, 
4 — nuechl, 5 — Teno mepekaTa, 6 — MpupycJoBble OTMEJIH, 
7 — pasmbiBaemblli Geper, 8 — COBPpeMeHHble AKTHBHIC ONOJISHH 


VispecTHo TakxKe, TO MvIecbl H NepeKaTbl C TeEYeHHEM BPeMeHH Ha pekaz 
CpaBHUTeJIbHO MPAMOMMHEHHDIM PYCJIOM MepeMellaioTcaA BHU M0 PeKe. Cxop 
9TOrO NepeMelleHUA H3MepseTCA AeCATKAaMM, a HHOTa HM COTHAMH MCTPOB B 
(3), OueBHAHO, ITO COOTBETCTBEHHO STOMY MepeMeLICHHIO ONONISHEBEIC ya 


Leo (Sel2 els 


Puc. 2. O6pa30BaHHe yyacTKOB KOpeHHOro Gepera, OMbIBAeMbIX PeKOH H JIH- | 

WICHHbIX COBPeCMCHHBIX ONOI3HeEH: A H O— MopdomorMueckHe OOCTAHOBKH, | 

oTBeualollve JBYM TMOCJeOBaTeIbHLIM STamaM PopmMupoBaHua Gepera; J — 

aJIJMOBHAIbHad AKKYMYIATHBHAA Teppaca, 2 — ApeBHue onomsHH, 3 — co- 

BPeMCHHble IPHOCTAHOBUBINHECA (HEAKTHBHbIC) OMOJI3HH. OctasibHble 0603Ha- 
YeHHA Te Ke, uTO Ha pHe. | 


| 
| 
| 


Takoke Oy]YT MCMbITHIBATh TEHJCHUMIO K N€peMeLLeHHIO BHH3 M10 peKe, B TO Bf 
KaK B BepXOBOM YaCTH NOJBePpXKeHHOFO ONOM3AHHIO y4acTKa OMOSHeEBAA | 
T@JIbHOCTb MOCTeNCHHO Oy eT 3aTyXaTb. OTHM OOSACHACTCA NEPHOAMYeECKOe OF 
JI@HHe HW 3aTyXaHHe ONO3HEBOH JeCATCIbHOCTH Ha OTJCIbHBIX yUaCTKaXx. 
| YaacTKH Oepera, OMbIBAeMbIe PCKOH, HO He HeCymIMe CeqOB COBpeMer 
ONON3HEBOH JeaTembHocTu (puc. 26), KaK MpaBHO, pacMosmaraiorca BbIUe | 
HwxKe (M0 TeYeHHIO PeKH) MPHWICHeCHHBIX AKKYMYJIATHBHbIX PCUHbIX Tep: 
Bo3HHKHOBeHHe TaKHX yUaCTKOB OO83aHO TOMY, 4TO B MpefUIecTByrO' 
COBPeCMeCHHOM ONOJISHEBOH JeATeEbHOCTH STAM Ha JaHHOM yuacTKe NOAMBIBY 
Ou, a CmefoBaTeIbHO OOpyIeHHIO HU ONOM3AaHMIO, NOABepranuvcb OTIOKE 
Teppac, a KOPeHHOH Oeper ocTaBaJICA He 3aTPOHYTHIM ONOI3HAMH (puc. | 
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O OjaroqapA TOMY, YTO OTMOXRKeHHA Teppac Ppa3MbIBaIOTCH KaK MpaBHso 
4eM KOPeHHble NOpOAb!, Oeper, CIORKCHHHIM Teppacoli, OKa3sbIBaeTCHA GHoulee 
ITKIM. B pesyuibTaTe OOHaxaeTCA ObIBLIAN paHee NO 3aMlyTOH Teppacbl 
KOpeHHOro Oepera MpoTsxKeHHocThi / (puc. 26), Ha KOTOPpOH HeEKOTOpoe 
ONOI3HH He OYAyT NpOABIATHCA. OWHakO KaK TOJbKO Ha 9TOM y4acTKe 
MAT yCOBMA WwéCa, HAYHeT MOMbIBATbCA KOPeCHHOH Oeper, H Ha 3TOM 
“Ke HAYHYT Pa3BUBATbLCA OMOJISHEBbIC MpOLUeccel. 


Iocrynuao 
? 1 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


H. C. Jianespekuit, Tp. 2-ro chesqa nHx.-rugpotexH. B 1893 r., CII6., 1893. 
f. Ilaspaos, Marep. k no3H. reomorny. crpoenus Pocc. umn., B. 2 (1903). % E. B. 
tep, Tp. Mucr. reon. Hayxk AH CCCP, B. 135, reom. cep. (Ne 55) (1951). 
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Jokaann Akanemun Hayk CCCP 
1957. Tom 113, 3 


MAJIEOHTOJIOFHSA 
MW. B. KOKAHYHKOB 


HOBbIM MPEJICTABHTEJIb CEM. COSSIDAE 
M3 MHOWEHOBbIX OTJIOKEHHA KABKA3A 
(LEPIDOPTERA, INSECTA) 


(IT pedcmasaeno akademukom E. H. Tasaoscxum 20 XII 1956) 


Cpequ MarepHaios 10 TpeTvuHEIM HaC€KOMBIM, COOpaHHbIX Ha Ces. Kapxka- 
, O13 Crasponoms, B Bumnesol Banke, 6pio OOHAPY2KEHO HECKObKO *par- 
HTOB YECIIYeKPbIJIbIX. OTH (bparMeHTE! OTHOCATCA K KaparaHCKOMy TOpH30HTy 
eqnero MHolena. OMH U3 HX UpescTaBraer co6oli OBOMBHO TOJIHO 
XPaHUBUIHHcA OTMeyaTOK MepeyHero Kpbiia 6a6ouKH Ha Me€JIKO3€P HHCTOM 
ane. OTmeyaToK JocToTouHo yeTok (puc. 1, cM. Ha’ BKaelike xK cTp. 568), 


R; Ry R, Ls 


Puc. 2. )Kukopanue Xyleutites miocenicus gen. et sp nov. 


ObI MOXKHO OLIIO BIOMHE MpeACTaBUTb X%KMIKOBaHHe 2TOrO Kpbia.' Ilocneg- 
> MO3BOJIACT CYJHTb O CHCTeCMaTHYUCCKOM TOO%KeHUM STOTO HCKONMAaemMoro 
eactapurena Lepidoptera. IIpouve dparmentp! oKa3aiucb HeocTaTOuHO 
MHbIMH, UTOOb! MOVKHO OblwvIO O HUX Cel¥ac BbIHeCTH Kakoe-1u60 cyxJe- 
B. 
KUNKOBaHHe OMMChIBaeMoro OObeKTa (puc. 2) uMeerT OTYCTAMBbIe YePTHl, 
[MKarollve ero C apXaHUHbIMH CeMelicTBamu rpyun Cossidae, Anthroceridae 
sychidae. O6 STOM roBOpAT HawIHuHe BIOMHE PasBHTOTO MeAMaJIbHOTO CTBO- 
BeETBALLCrOcA B JMCKOMJaIbHOH suee, H XapaKTepHbIl aHacTOMO3 BTOpOL 
PCTbeH aHaJIbHbIX X%KUMOK. OTMeuaTOK KPbla HMeeT IMHY OKOO 20 MM, Tak 
) KHBbIM 3TO HaCeKOMOe HMeJIO IPHOTH3HTebHO 45 MM B pa3Maxe. @opma 
Ia XapakTepH3yeT CHeUMaIH3OBaHHOrO MpeAcTaBuTess. KoctaJibHbii kKpait 
[eTHO apKOOOPa3HO BbITHYT, BHeLWIHHH ero KpaH JOBOJIbHO CHJIbHO CKOIIeH, 
X OCTPbIM H KPbIMO K OCHOBAHHIO CHJIbHO Cy2KeHO. QTO Opiia ObicTpoO WeTa10- 
A Oa00UKA THMA COBPeMeHHOrO J{peBoToula. 


ae 675 


Visyuenve »xKHIKOBaHHA (pvc. 2) MOKa3a0 HaHOOJbUTyIO ONM3OCTb 9T 
oObektTa K BHyam cem. Cossidae. Hammaue MeqMaJIbHOrO CTBOJIa B AUCKONa 
HOH stuee, KPpOMe YIOMAHYTHIX BbILe TpeX CeMeHCTB, H3BECTHO TaKKé 
MosleoOpasHbix Gadouek (Tineina). Y pcex 9THX rpyMM YeLyeKPbIIbIX XapakT 
HO TakKe CJIMAHHeE Ha 3HaUMTebHOH MHeE BTOpoH HW TpeTbeH aHab 
‘KUJIOK Tak, KaK 3TO BHHO HM Ha OTMeyaTKe Kpbiia (pvc. 2). Ho y onncpiBpaem 
HAC€KOMOPO OYCHb XapaKTePHO BETBJICHHe PasHabHOH KHIKH. OHO COMpoBe 
jlaetch opMupoBaHHeM pajHasbHOH aAYeHKH, KOTOpaA He yKJlafbIBaeTC 
WMCKOWJaIbHOM syee, Kak y HU3lIMX Fpynn yeuryeKpblIbIxX Tuna Tineida@ 
BbIIBHTaeTCA OT Hee JHCTabHO, Kak y Cossidae H MHOrHXx BpilcwHMx Hets 
cera. 

OnucpiBaeMbIff MHOMeCHOBbIL MpeACTaBHTeb UeLIYeKPbIIbIX MOKeT OF 
COJIMMKEH H3 PCMCHTHBIX Ppyll Hub C BUamu ceM. Cossidae, C KOTOPbIMH @ 
Mayaior Tak>%Ke BCe OCTAJIbHbIe YePTbI 2WKUMKOBAaHHA. OTHYHA OT peLeHTH} 
Cossidae saks1oualoTca B 6omee y3KOH BcTaBouHOH suelke (cellula intr 
MB aHaCTOMO3e TpeTbeli HU YeTBeEPTOH BeTBeH PaMaJIbHOH KUJIKH. Y COBpeM 
HbIxX Cossidae HaOOqaeTCA AHACTOMO3 YeTBEPTOH HW NATOM payWaJIbHbIX KHJIH) 
Tora KaK TPpe€TbA BeTBb OObINHO cBOOoOAHA. JlMuIb y BUAOB pOJOB Xyleutel 
Stygia HaOmofaeTcaA aHacTOMO3 BCeX TpeX MTOCJe€QHHX BeTBeEH pajMasibh 
%KWIKH, HO HavOoubulee COMKeHHE H 3eCb OOHapyKHBaIoT yeTBepTaal 
lidTad BeTBH. TakHM O0pa30M, aHaCTOMO3 TpeTbeH H YeTBeEPTOH BeTBel | 
WWanbHOH %KHJIKH HW CBOOOJHaA ee TATaA BeTBb OOOCOONAWOT HCKOMAeM 
IIpeACTaBHTeJIA OT BCCX H3BeCTHBIX PeLIeHTHbIX BHAOB ceM. Cossidae. Ba 
6OuIbLIeH Mepe ETO MOXKHO COIMKAaTb C BUAaMH poga Xyleutes. B caasu c 3% 
AIA OMHCbIBaeMOrO BHJa-Mbl aeM Ha3BaHHe Xyleutites miocenicus gen.) 
sp. nov. 

B smureparype eCTb yKa3aHHA Ha HaJW4YHe HMCKOMaeMbIX IpescTaBuTe: 
Mes030HCKUX Cossidae 43 CpeqHelopCKHX OTMOxKeHHH Boct. Cu6upu (4, ®). OD 
u3 Hux, Palaeocossus jusassicus Oppenh., mpegcTapieH oTmeyaTKOM 3aJHh 
Kpbiia, xoTA Oppenheim (°), a 3a Hum Houlbert (4) cunraror, 4uro 93To OTM 
TOK Nepeqnero Kpbiia. Masoe YHCI0 *XHJIOK, NO HX MHE€HHIO, OOBACHAeTCA TP 
TOH He€KOTOPbIX M3 HHX Ha OTMeYaTKe. Mexyly TEM Ha HEM BUAHO, UTO KPH 
Palaeocossus jurassicus Oppenh. umMeet Tp CBOGOAHBIe aHaJIbHbIe XUAKH (0) 
M3 HMX CBHHYTa) H HEBeTBALLYIOCA paquasbHy!o »#KHIKy. JlecaTb 2xHJOKK 
oTmeyaTKe TOUHO COOTBETCTBYeT HX YMCY B 3aqHeM KpblIe HM3WIMX Frenal 
CaMoO 2KHJIKOBaHve He NOsBONMAeT yTBepxaTb Oonbuiero. Jluub pa3sMé 
Kpblla oKo0 30 MM HM ero opMa TroBOpAT O BeposxTHOH mpuHaqexHol 
sToH OadoukH Kk cem. Cossidae. Bepostuo Palaeocossus jurassicus Oppe! 
MpHHaqiexkal Take K Noycem. Zeuzerinae. Bo Bcxkom culyyae HeT nuKay 
MaHHbIX CONMKATh ero C pogom Cossus. OrneyatoK xKpbiia Phragmatoeci 
damesi Oppenh. Menee yeToK, XOTA Takxke MOXKHO MPHCOeMHUTBCA K MHE : 


Oppenheim’a (°), aro 9TO KaKoli-ro mpeycraBuTenb cem. Cossidae. 3necb Tak 
He€T JOCTATOYHDIX JaHHbIX JIA COMMKEHHA ero C COBPeMeHHBIMH BUaMU P 
Phragmathaecia. 

Hanuunve B TpeTu4aHO dayne Kapka3a mpeycraButesa, 6M3KOrO K pa 
Xyleutes us Cossidae, uutepecno noTomy, 4TO BHI pofa Xyleutes COXpaHHw 
Ha Kapkase HW B pelleHTHOl dayne. B Mano A3um u B BOCTOUHOM 3aKaBKa! 
BCTpeyaetca HM HbIHe Xyleutes regia Stgr., onucaHHprii MepBOHavasIbHO 4 
mpefcTaButTesb poga Zeuzera. B MHOUeHOBBbIX OTMORKeHHAX Kasxkasa, rye 06! 
py2Kena 5Ta HaXOJ[Ka, HalieHO MHOTO J[PyrHX HaC€KOMBIX, TaKxKEe POJCTBeHH 
COBpeMeHHBIM (°). TakOBbI TIM, CapaHUOBble, MyXH M3 Cem. Chloropi¢ 
u Syrphidae, cergaroxppiibie 43 cem. Chrysopidae u HekoToppie pyrue. Tak 
o6pa30M, B MMOleHoBoe Bpema Ha Kapka3e mMpoKO ObwIn npeAcTaBse 
COBPCMEHHBIC THIbl HaCCKOMbIX, OJHHM H3 KOTOPbIX ABIAeTCA UH ONMCAHH 
pple Xyleutites miocenicus sp. et gen. nov. 

Bonpoc 06 ycToluuBocTu BAJOB HaCeKOMBIX BO BpeMeHH Nosyuas pas 
OcBelleHHe B WHTepatype. Onucannpilt Bele NpeycTaBuTenb emle pas ToA4 
KUBaeT HeOObMaliny!o YCTOMYHBOCTh HM OJITOBCYHOCTb PeLeHTHbIX BUOB id 
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ibIX. CpeqM MOCMeAHHX ECT HE TOKO COXPAHMBINHeCA C MHOIeHOBOrO Bpe- 
(d, KaK, Hanpumep, Tubifera pendula L. (%), Ho Takxe wu OnH3KHe K BHM 
(PONeHOBOH (ayHbl, Kak BuAbI Sterrhopteryx (°) u Scardia (4) u3 yemryeKpbr- 
< HACCKOMBIX. 


Soonormueckuli HHCTHTYT Tlocrynuso 
| Axkajemuv HayK CCCP 14 XII 1956 
) HWMTHPOBAHHAA JIMTEPATYPA 


1H. Ky3uneuos, Uemyexppiibie sytapas, M39. AH CCCP, 1941. * B. Pogeu- 
po, Ilpupoga, Ne 12, 85 (1939). 3A. Ulrakeab6epr, Pycck. sHToMoON. O603p., 
89 (1925). 4C. Houlbert, Etudes Lepidopt. Compar., Fasc. XI bis, 92 (1916). 
. Oppenheim, Berl. Entom. Zs., 39, 331 (1885). °®H. Rebel, Palaeobiologie, 
4 (1934). 
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B. Tl. MACJIOB 


K BOMPOCY O KJIACCH®HKAWUMH HW SHJIOTEHHM XAPO®HTE 
(ITpedcmaeaeno axademuxom H. M. Cmpaxosoim 29 X 1956) 


Xapopple BOJOPOCM B WMPOKOM CMBICJIe CJIOBa (Charophyta) O1“3ku K ¢ 
J@HbIM BOJOPOC/ISM, K CeMeLiCTBy MYTOBYATHIX CHoHel. BoJIblMHCTBO Xap B 
MepJIO B IIpefbIAyulHe SMOXH, HbIHe COXPaHHaCb JIMUIb YaCTbh CCMeHCTBA Chak 
ceae. B wesOM XapopuTb! MpescTaBAIoT JOBOMbHO OOIMPHYW, OOuIb 
qacTbIO BbIMepIy!0, rpynMy BosopocmeH, KOTOpad HECOMHEHHO MOKET HTP 
cTpaTurpaduyecky!lo pOJIb. 

Xapbl oOnaaoT, KaK U3BeCTHO, 3aMeyaTeIbHOM OCOOCHHOCTEIO — OOBISB) 
CTBJICHHEM OOOIOUeK OpraHOB pasMHOXKeHHA — OOFOHHEB, HJIM CHOPONOYeK. oF 
O6OMOUKH HMCIOT pa3zJIMUHOe CTPOeHHe H CIO*KHOCTb. CoxpaHsAACh B HCKOMAeMMl 
BUC, OOTOHHH MOSBOIAIOT HaM BBIJeATh PAX py B Bue MOPAAKOB, G 
MelicTB, Noy{cemelicTB, posos u T. A. Tlocneguue pa6otn Mognepa (*) u Apyr 
uccleqoBaTesleH MpHBeIM K pasBepHYTOH KaccHpukalluu XapoduTos. 

B wactrosmee BpeMA PAR MaNeOHTONIOrOB 3aHHMaeTCA XapoduTamu CCC} 
jesonckumu xapamu—P. B. Camofinopa (Mocxsa) u M. B. SIpnepa (Kuen 
KameHHnoyrosbubimu — M1. M. Waiikun (Kues), tpuacoppima —B. M. Jhemal 
(Poctos-Ha-Jlony), TpeTuuHbIMH — B. B. Crenanop (Oyecca) u op. | 

OoronuH xapocbHTOB OKpy2KeHbI MpOfyKTaMH BbIJeeHHA pHa KIMeTO 
OObISBECTBJIAIONLUXCH B PasIMYHOH cTeneHH. KomnuecTBo MW paciloomweHke 3h 
KJI€TOK, CTPOeHHe BePIIMHbI H OOOMOUKUN CyKaT MpH3sHakaMH JIA pasJMu 
HW BbIJeIeHHA CHCTeMaTHUeCKHX eQHHHU. Celtuac xapoduTbl pa3sjeusloTca 
TpH TopsyKa: 

1. Sycidiales c MHOrouHCIeHHBIMH KJIETKaMH, PaCIOJIOXKeCHHbIMH TO Me 
AvaHaM U WMpoTaM HanogoOve JoNeK OOONOUKH KpyrsioH pydHou rpanarTbl U 
qonek wokoNaqHOH nmuTKH. TlopsqoK BbIMeplHu HW XapaKTepHbIH WIA eBOH 

2. Trochiliscales c MeHee MHOFOUHCJICHHbIMH YjJ\JIMHCHHbIMH KJIeTKaM 
CUHpaJIbHO-3aBepHYTbIMH MO YacoBoH cTpesKke. Tpynna BbiMepmaa 
masleo3oe. 

3. Charales c OTHOCHTeIbHO MaJIbIM KOJIMYCCTBOM BbITAHYTHIX KJICTOK, & 
BePHYTHIX NO CNMpasIH MpOTHB YacoBolt cTpenKH. Bombuiaa yacTb sTOrO Mops 
Ka BbIMepJia B Nasleo30e, Me3030e HW KaHHO30e, COXPAHHJOCb TOJIbKO noncelll 
cTpo Chareae — coOcTBeHHO Xapbl, HH JIYUMIbl, WIMPpOKO M3BeCTHBIC 
COBPCMCHHBIX IIPeCHbIX BOax. | 

[lepppie 4Ba NopsAyKa elle HACTOJIbKO MaJIO M3yYYeHBI, YTO OHM He pac4d 
HeHbI Ha Oowlee MesKHe rpynnbl. HecoMHeHHO, YTO KOHYeCTBO MOKPOBHbIX KJ 
TOK HW XapaKTep BePIIHHbI MOC YKUT AIA BbIAeJICHHA pAa POAOB HW, MOET ObIT 
cemelicts. [lopaqox Charales umMeeT pay cemelicTB, AA BbIeneHuA KOTOpi 
rlaBHOe 3HAYCHHE HMEIOT KOJIMYECTBO CIMPaJIbHbIX KJICTOK H CTpoeHuve Bepwl 
Hbl OOTOHHA, 

Burmepmuee cemeiicrso Atopocharaceae oTmMu¥aeTcA OT BCeX APyrux rpy! 
OOMbUIMM KOJIMYECTBOM KseTOK (36) H, MOET ObITb, 3aCyKUBAeT BbIeIeH 
B ocoOpiii Nopasyqok Atopocharales. HwKuan uacTb Ooronusa sto rpynmpl ¢ 
CTOHT H3 MeJIKHX YETbIPCXYPOJIbHbIX H POMOOHJaJIbHbIX KJIETOK H HeCKOWIb 
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HHaeT pacnooxKenne KneTOK y Sycidiales, a Bepxuasd yacTh uMeer cnH- 
fO°SaBePHYTBIC BCBO YJVIMHEHHBIC KAeTKM, CrpyNMUpoBaHHBe cormacno 
yuepol cuMMetTpun. 

Imepiuee cemelictBo Palaeocharaceae Bell, 1922, XapakTepwoe JIA Kap- 
| MMeeT UICCTh KJICTOK, 3aBeCPHYTbIX BEBO. 

IMepiuee cemeltctBo Lagynophoraceae Stache, 1880, XapakTepH3yerTcs 
2 KeTKAMH, 3aBCPHYTHIMH BEBO, KaK H y BCeX Mocuesyiolux cemelicTs. 
MEHHE STHX CEMEHCTB IPOH3BOAHTCA 10 cTpykKType OOonOUKH HIM BePLIH- 
oronus. Y Lagynophoraceae Kaerku y BePUIMHbl BbITATHBAIOTCH B BHe 
Ka rpaduua C OTKpbiToi nopolt. Cemelicrso XaPaKTepHO JIA TpeTHy- 


biMepuiee cemelicrso Kosmogyraceae Stache 1889 (1opa — Tperuuuple), xa- 
2pusyeTcA OCcoObIMH OyropKaMM Ha CNMpaJIbHbIX JeHTaXx B Bue OpHaMeu- 
d. OcTaJibHble IpH3HakH CoBnaqaor C MpH3nakamu COBPeMeHHbIX Xap, 
My MHOrHe HCCuIefOBaTeIM CuHTalor 9sTy rpymmy nojcemelicrBom Characeae. 
blIMepiuee CcemelicTBo Clavatora- 
Reid et Groves, 1916, xapaxte- 


mit: Es 
TCH OOrOHHeEM C TpeMsA OOO 0N- | SESS iin 
PasJIMYHOrO cCTpoeHusA (ropa — St oy eS 
. BuyTpeHuue o60104KH O1H3KH Peery Sh SASES : | 
INOUKAaM OOBIYHBIX Xap WIM aru- Ke St SS BS : | 
IP, BHELIHAA HMeeT pA HesaKkpy- ats at 
(bIX TpyOblX BbITAHYTHIX KJICTOK. IS 8 z bl 
samoe oOuupHoe cemeiicrso Cha- fp | & rs] 8 ms ie 
ae BKO¥aeT pA moscemelicts, re 8 es 8 T § a 
‘ KOTOPbIX BbIMepJia. Cnupaib- 5 Sgis 5 
KyueTKH (YHCIOM mATb) y ooro- | D | Sy spl s eal jy 
B 92TOrO CemelicTBa 3aBepHyTHI RTS Paar jeer - 
MB YacoBOl cTpeKH. Cnoponou- — 
MMeior mputynuennyio van sao- |O] ~~ 
SHHY!O BepulHHy. Pasyenenue Ha | Gm | = wz 


Ce€MeHCTBa IIpOu3BOJUTCA MO Xa- 
Tepy CTpoeHHaA STOI BepmIMHET. Puc. 1 

Bpimepuree mogcemetictso Aclisto- 

reae Madler, 1952, umeer anukabuyio Nopy (KpoMe Oa3ambHOH, mpucyT- 
yiolleli y BCeX XapoduTos). 

BbimMepuiee moycemelictBo Raskyelleae Grambast, 1955, umeer oco6y1o KpbI- 
KY M3 5 KMeTOK Ha yIJIOWeHHOH BepiuMHe Ooronua. Kppmueuka, omayas, 
a3yeT NATHYFOMbHOe WIHPOKOe OTBEPCTHE B BHC POseTKH. ' 
Kupyuue moycemelictsa Chareae Leonhardi, 1863, u Nitelleae Leonhardi, 
3, OOMLEH3BECTHBI H BKJIOUAIOT PAA POMOB, H3 KOTOPbIX YaCTb BbIMePIUX 
tusochara, Sphaerochara, Praechara, Tectochara). 

M3 JaHHOTO KpaTKOrO CyMMapHOrO 06380Pa MOXAHO 3aKJIOUNTb, KAKYIO OrpoM- 
) POI UFPAaloTr HCKOHaeMbIe (POPMbI XapOPuTOR H Kak MaJIO OCTANOCb XHBY- 
 celtuac rpyll STHX BOOpocueH. C APyrok cTOpoub!, OVEBUHO, YTO JasbHeH- 
| padora Ha MCKOMAaeMbIM MaTepHasOM OTKpoeT HaM MHOrO HOBOrO. Heob- 
AMa TaKxKe PCBH3HH MHOFHX OMpeeseHH, Tak Kak HEKOTOpPbIe (POPMBI, OMH- 
ible TO] POAOBbIM Ha3BaHHeM Chara, Ha CaMOM Hese He OTHOCATCA K STOMy 
y. Takoro ke MHeHHA mpuszepxuBarotca Moyuep (*), Topn ad Pantmnu (?) 
pamOa (1). B OTHOWIeHHH BbI,eueHHA rpyum xapoduTos Ooubu0e 3HaYeHHe 
OT POJCTBEHHbIe OTHOIWeHHA. B HaCTOALMHii MOMeHT MbI MOXKeM COCTABHTb 
ib IIPeABapHTebHy!O, pabouyio cxemy (pHJoreHuH. ; 
{ak yKa3bIBaJIOCb BbILe, MHOFHe HCCeAOBATeIH COBPeMeHHBIX BOJOpocel 
‘aloT, YTO XapOBble BOJOPOCAH ABJAIOTCA OM3KUMH Leh sau cH- 
BbIX BOROpocueH. Ha sTo yKa3biBaeT MYTOBYATOE pPactosOx*KeHHe OOKOBbIX 
eli u ucTbes y xap. Ho pa3BuTve C0eBHILAa B IeJIOM HM OpraHoB pa3sMHoOxKe- 
y XAPOBbIX 3HAYHTebHO SBOJIOMMOHMPOBAIH HW YCJOXHHIMCb, NO-BHAMMO- 
elle B JOJ€BOHCKOe BpeMs. P 


Tunoreruyeckve CBA3H KPyMHbIX Tpynl xXapopuTOB B UCTOPH4YeCKOM 
pese MOXKHO IIpeqcTaBHTb B Caleqyroujem Buse (puc. 1). B KemOpuu nam ¢ 
BUKe OTJeHaCb OT MYTOBYATHIX CHPOHEH BeTBb, AaBlianA ABa nopAAKa — +; 
diales u Trochiliscales. Or Sycidiales B qeBone oTqeaeTca rpymma, nepe 
Has K Charales, BosMoxKHO Omu3Kaa kK Atopocharaceae. Ilocnequaa r 
COXpaHHslacb B MeJly KaK P@JIHKT 3TOM HEH3BeECTHOH HaM MepexoqHOH rp 
K COOCTBeHHO xXapaM. Pa3BuTue mopayka Charales Hayasocb B Maseo30 
WOCTHTIO B Me3030€ H KaHHO30e cBoero pacuBeTa. MuTrepecHo OTMeTHTB 
mbiuHoe pasBuTHe Sycidiales u Trochiliscales B JeBoHe coBnao c O6eqH 
MYTOBYATHIX CHPOHeEH, JOCTHTAaBIUIHX B OPAOBUKe H ToTMaHAe OoMbWIOFO p 
oOpasua. pyro pacuBeT xapoduToB, HayHHaACb C NepMH, AOCTHTaeT M 
MaJIbHOrO Ppa3BHTHA B TpeTHUHOe BPeMA, HO YHCIIO BUAOB UX peskO MafaeT B 
OleHe B IIpeseqHHKOBoe BpeMaA. PA poOB BLIMHpaeT B KOHUC TpeTH 
BpeMeHH. 

Hactosiad 3aMeTKa HMeeT LeIbIO MpeIOKUTh padouyro runoTesy 
reHHH Xapo@¥TOB MH OOpaTHTb BHHMaHHe Ha CTpaTuHrpaduyeckoe 3Ha 
SsTOH Tpyllbl pacTeHHH, MPH MOMOM[H KOTOPbIX MOXKHO PaCUJICHHTb U 
CTaBHTb Ppa3pe3bl, JIHMWICHHbIe ApyruxX OKaMeHesOCTeH. 


Teonoruyeckui HHCTHTYT Tloctynuai 
Axayemuu HayK CCCP 21 Tits 


UMTHMPOBAHHAA JIMTEPATYPA 


_1N. Grambast, L.Grambast,C. R., 240, 999(1955). 2H. Horn afR 
zien, Micropal., 2, Ne 3, 243 (1956). ® K. Madler, Paliont. Zs., 29, 1/2, 103 ( 
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HHTOJIOTHA 
r. P. MAXARJIOBA 


HEKOTOPbIE OCOBEHHOCTH JMHAMUKH HYKJIEHHOBbIX 
KUCJIOT B MPHPAHEBOHM OBJIACTH Y PACTEHHK 


(ITpedcmaeneno axademukom A. JI. Kypcaxoeoim 28 XII 1956) 


WwnamMuka HYKJICHHOBbIX KHCJIOT B MpHpaneBoit oOmacTH uMeeT GOovIbLIOe 
GeHHe JIA 2KH3SHEACATCIBHOCTH NOBpexKACHHbIX KIeTOK. BowbINHHCTBO HCc- 
MOBaHHU, MOCBAWLeCHHbIX STOMY BOTIpocy, OblWIO TpOBeqeHO Ha 2KHBOTHbIX 
KTaX, PaCTeHHA %Ke B STOM OTHOLICHHH MOUTH He H3y4eHbI. MccneyqopaHua 
I. Kosuosa (', ?) yocaT 6HoxumMuyecKkHli Xapaktep. ABTop ycTaHOBHl, ITO 
WYECTBO HYKJICONPOTeHAOB B NOBPeKACHHbIX TKAHAX PaCTeHHH BO3pacTaeT 
WJIbleH CTeMeHH, YeM KOsMYeCTBO BCex GeskoB. B. B. Kegposcxuli (°, 4) wa 
30THBIX OOBEKTAX H KOpelliKaX pacTeHHH MOKa3aJl, ITO B MOBPexXACHHBIX 
HHAX PC3KO BOSPAaCTaeT KOJIMYCCTBO PHOOHYKJICHHOBOH KHCJIOTHI. CoflepKa- 
WeSOKCHPHOOHYKJICHHOBOH KHCJIOTHI B Apax KOeOeTCA MPH STOM MeHbIIEe 
MeHee 3AKOHOMePHO, OHaKO OOnee KOJIMYUeECTBO e€€ TOKE YBeJHUMBAeTCA. 
| Mepe 3aBeplleHHA udpPepenuMalHH HMM 3aMeJIeHHA pocTa Oas0musHA 
TOK cHOBa NlagaeT. Ilo qanHpim A. H. Tpudouonon (°), np mosperxkqeHuH 
EIIKOB IPOPOCTKOB cCOfepxaHvHe PHOOHYKJIeCHHOBOH KHCJIOTbI B KJIeTKaX 
TpaBMaTHYeCKOH 30HbI BOSpacTaeT. 

SayauelH HacTOAWero UCCIeOBaHHA ABJIAIOCb THCTONOrHYeCKOe M3yyeHHe 
f{€aMHKH HYKJICHHOBbIX KHCJIOT B KJI€ETKaX IIpHpaHeBOH 30HbI y Pa3HOBO3pa- 
BIX CTeOeNOAOB KalyCTbl KOJbpaOu, HAXOAAMWUXCA B PasJIMYHbIX YCJIOBUAX. 
KayecTBe OOBEKTOB ObIIH B3ATbHI CTeONeNObI Tpex copTos. IlepsBpii onbit 
I MpoBeyeH Ha MOJIOAbIX, He AOCTHTWHX 3pemocTH pacTeHHAX. J]a Broporo 
ITa OblIH MCMOMb3OBaHbI CTeOeNMO{bI, XPaHHBUIHecA Nocsie yOOPKH B Te- 
we ByX MeCHieB mp Temnepatype 6°. 3 cepequubl creOsenOAOB BbIpe- 
HCb OOpa3itbl pasMepom 1 X 1 X 2 cM, KOTOpble MOMeLLaIHCb B KaMepbI 
THOCHTeEIbHOH BulaxKHOCTHIO 95%, mpH Temnepatype 20—22°. Kameppi Ha- 
WJIMCb Ha pacCeSHHOM CBeTY HM @KEHEBHO TIpOBeTPUBaHCb. TpeTui Mbit 
I 3aJIOXKCH OJHOBPeCMEHHO C M€pBbIM, OMHAKO B 9TOM CJIYYae 3axKUBJICHHE M0- 
QKJICHHbIX TKAHeH CTeOJIEMOAOB MpPOHCXOAHIO B MOJIeBbIX YCJIOBHAX. 
O6pasub bukKcupoBasmcb 10 BCeM BapHaHTaM duKcaTopom Tenan, XpoM- 
Totbopmoyiom mo Hapamuny u 96° cnupTom. B Teyenne 40 quel mocae 3akaq- 
OMbITa ObIIO CeaHO AeBATH CbuKcaHit. ocsme OObMHOH OOpaooTKH MaTepHadl 
gjuouaica B Mapadun. Ha cpe3ax TomuHHo 16—20 p MpoHsBOAUNCh peak- 
{ Ha Je30KcupHOonyKaeuHoByio (HK) u pu6onyKnennosyto (PHK) kucso- 
jiaa peakuun ®énprena upHrotapiuBasica peaxtTus Luda; ruqporns 
N HCl upu 60° npogomKanca 7 Mun. IlapanmenbHo CTaBHJIcsH KOHTPOVJIb 
rugpomusa. Jaa peakunu Ha PHK (c KonTposem) cpesbl mpeqBapHTebHO 
aOaTbIBAIHCh KaK JHCTHJIJIMpOBaHHOM BOAO, Tak H pHOonyKea30u, NpH- 
OBJICHHOL H3 CJIOHbI, Up 60° B TeyeHue 3 yac. OkpacKa MeTHJIPPIOHIIHpO- 
10M MIpOHsBOquAacb NO MeTosy Yuua. B ocTasbHOM MeTOHKa Obwia OObIY- 
m°) 

B piaseente oi TKAHAX CTeOJeMOOB KOMbpaoH Apa MpeHMyIeCcTBeHHO 
iKue, YeueBHUeOOpasHoO GopMbl, COsepxAaT HEOOMbUIOE KOJIMYCCTBO HYKJeH- 
IX KHCAOT. AApbiuUKH B HUX HeOoMbUIMe (puc. |,a). 
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* Uepes 1—2 qHA Mocie paHeHHA BO BCeX ObITAaX NPOHCXOAMT i 
Hakonsienue PHK B kaeTKax mpupaneBo oOlacTH. OHO HayMNaeTCA y TI 
CKOCTH Cpe3a HM WIQCTeNeHHO paclpocTpaHAercs B riyOb TKaHeH cTeOlens0 
[pu 2TOM MakCHMayIbHOe ee HakOMJeHHe HaOMOJaeTCA B NepBbIx pANax i 
Jlanee ee cojlepxanve mocTeneHHo yMeHbluaeTcaA (pHc. 3, a). Hakorue 
PHK cka3plBaeTCa He TOJbKO B YBeJIMYCHHM pasMepa HM YMCA AAPbIWIeK , He 


Puc. 1. Aqpa B TKaHAX HeMOBPexKeHHEIX (2) H MOBPerxKeCHHEIX (O—O) 

cTe6/lenIOOB Kombpabu. Onpir Ill. 6, e — uepes 2 AHA nOcIe paHe- 

HUA; 2, O—uepes 3 AHA MOcTe paneHua. OK. 7, 06. 90X. Peak- 
WHA Ha PHOOHYKJICHHOBYIO KHCJOTY. 


B Oolee HHTCHCHBHOM OKpacKe HX HM WMTOMIa3MbIl METHJITpIOHMMpOHHHom. 4 
JIMYCHHE AJ[PbILIEK CBA3AHO C yCHIeHHbIM cuHTe3oM PHK u 6enka pH noBp 
Wenuax. SAPwuuKH B KeTKaX C AKTHBHBIMH MIpoleccaMH CHHTe3a OOBIMHO Ot 
me MW Clomuble (7). Uuco AAppmuek B Ape FOXo_uT Fo verTpipex. B orzenb 
cilyyanx BCTpeyalorca Apa c eme O6bIIHM KOMMYeECTBOM AApHIMIeK (HO TE 
oHu Mesbyue). [Ip sTOM pasMep 4 *bopMa AApPHUUeK B OMHOM AApe moryT Cf 
pasuunpimn (puc. 1, 6,2). KomuuectBo sA,ppillek, Kak IpaBuso, Bospac: 
B pax, XapaKkTepH3yIolluxcA OobIMOM AKTHBHOCTHIO (HampuMep, B Pp 
IUX KsIeTKAaX). 1 

Bénbpuiad yacTb Aep B OM KAMWIHX K Cpesy pAax KeTOK Mopdosor 
CKH HadHHaeT HAaNOMHHATb Apa IMOPHOHAJIBHBIX TKAHeH: OHH YBeMUHBak 
B pa3sMepaxX H HMeIOT XOPOUIO BbIPaxKeHHble, KPyMHbIe AApHUUKH (puc. | 
OTJeIbHbIe Ke Apa IpHoOperaioT HeMpaBHJIbHy!o POpMy HM OKpyxaroTca TY 
HOlt nvia3MoH. Uucno sqep WOxoquT WO AByX-Tpex B KwleTKe, NpHyem BCce! 
MOryT ObITb Pa3HOKa¥eCTBEHHbIMH T10 COepKaHHIO HYKJICHHOBBIX KH 
B nepBom payy OCOOeHHO CHJIbHO MOBPeXKCHHbIX, HE ACAUIUXCA KIETOK BS 


682 


{A COKABLUMECA, MHKHOTHYeCKHe spa, atone CHJIbHYIO peaKIHIO Ha 
MW CjlaOyio peakuuio — na PHK. 
SpeAKa BeueCTBO AAPHILUKA Kak Obl PaclibIBAeTCA B OAHOM ug uacTelt sypa 
30 BCeM Ape (puc. 2,a). B orgqembubix cnyyanx peakyua Ha PHK oOuapy- 
e7cs He TOIbKO B AAPbIKAaX H WATOMMIAsMe, HO HW B AAPax, pacnoo*KeH- 
30J1H3H OT MecTa NoBpexjenua (puc. 2,6). To qannem H. A. Tpudouosoki (8), 
SHJIBHBIX NOBPeCKACHHAX BCE APO B WeJIOM MOXET JaBaTb peakunio Ha PHK. 
OX%KHO, B JaHHOM CJlyuae STO ABJICHHE TaKxKe CBA3aHO Cc G6oNee BHICOKOL 
‘HbIO NOBPeAMCHHA KNeTOK. Bnocaeyctaun PHK » B TaKHXx spax MoxKeT 


6 6 é 


Puc. 2. Pacnpegenenue pxHOoHyKneHHOBOi KHCAOTBI B HEKOTOpBIX spax 

NOBPerK NEHHBIX CTeOMENMONOB KObpadu. Onpit I. a, 6, 6—uepes 7 aHelt 

noceé paHeHuA; e—uepe3s 28 Hel mocne paHeHua. Peakuua Ha pH6o- 
HyKJIeEHHOBy!10 KucIOTyY. Ox. 7 06. 90x 


PaTbca B BHJe OTAebHbIX OOPas0BaHHH WAM B BHJe CMMOWIHOM MaCCbI BO- 
* AJ[PbILUeK, KOTOpble ee yxKe He COepxKaT (puc. 2,6, 2). AfepHoe BerjecrBo 
s€ 3a4aCTyIO paCIVIbIBAeTCH, IPHHHMaA MPH 3STOM B HEKOTOPbIX Cuy4aAx 
fy ceTOouKH. B TaKHX BHJOH3MeCHeHHbIX AJ[paX MOKeT HAaXOMUTbCA paswHy- 
GUCJIO AMPbILNeK, OTMMYAIOWIHXCA pyr OT Apyra 10 BeHUHHE H 10 CosepxKa- 
PHK (pue. 1,0). Takum o6pa30M, B pe3ysbTaTe MeXaHHYeCKOro NOBpex- 
IM PaCTHTCJIbDHBIX TKaHeH B KeTKAaX CYOTPaBMAaTHYeCKOM 3OHbI IPOHCXOAUT 
OsI paccenBaHHe AepHbIX CTPyKTYP, T. e. ABJIEHHE, HaOmOaBeecA paHee 
ewikaxX JyKa, MOABeEprHyTbIX JeHCTBHIO Pa3JIMUHbIX MOBpexKalolulux Be- 
Te (°). 

Yoke uepes 4 HA MOcMe panenua coqepxanue PHK zB KnerKax, pacnooxKex- 
Y MecTa MOBpexJeHHA, HECKOJIbKO CHHKaeTCA. ITO ABJIEHHe, NO-BUMMOMy, 
WIOBJICHO TEM, UTO MHOTHEe KJIeETKH B MIpHpaHeBOH 30HeE K 3TOMY BpeMeHH 
sXOJAT OT pocta K Jesenn1o. B TpeTbeM ombiTe yepe3 6 AHeH Mocwe paHeHHA 
coe CHWMKeHHe KOMYecTBa PH K oruetsuBo 3aMeTHO Jake B ipesemax NepBbIX 
OB KleTOK. CuJIbHad peakIMA COXPaHAeTCA JIMUIb B AAPbIMIKAX OMKANWAX 
CTY NOBpeKTeCHUA JeAWLMXCAH KeTOK (pyc. 3,6, Ha BKeHKe K cTp. 568). 
[MMO OcIaONeHHA peakunnH Ha PHK, ymMenburaroTcA pa3sMepbl H YHCJIO A]- 
IeKk B Aqpax. B JanbHeliem coyepxkanue PHK B kmeTkax lpHpaneBow 
ACTH MIOCTeMe€HHO BO3BpalllaeTCH K HCXOJHOMY. 

B KJI€CTKaX, PACIOJIOMKEHHbIX HEMOCpeACTBEHHO Y MeCTa NOBpexeCHHA, YACTO 
MOMAaoTCH OKpalIMBalollHecH MMPOHHHOM rpaHyibl. OfHaKO OHH He COsep- 
'PHK, rak Kak aHasIOrMdHO OKpallIMBalorca HM B KOHTpoOsle, H TaKHM OOpa- 
,He ABJa10TCA aHaOonuTamu (no b. B. Kegposcxomy). [Ipoucxomwenue ux 
TCA MOKA HeACHbIM. 

Takum o6pa3om, KomuuectBo PHK B kseTKax MpHpaneBol OOMacTH BO3pa- 
T BO BCeX ONbITAaX. OWHaKO MOBbIeHHOe cosepxanHe PHK B kuieTKax 
CTA MOBPexKCHHA BO BTOPOM OMIbITe JePXKHTCA HECKOJIbKO JOJIbUIe, YeM 
eppom. B tperpem ombiTe cTeleHb HakonweHua PHK sxauurebHo BBILe, 
B MpebIlyul4xX, MpHyemM ona HW yObIBaeT MeeHHEe. 

D Wuuamuke cogepxanua JIHK B kmerKax mpupanesoli OOacTu 43-3a 60JIb- 
[ PaSHOpOAHOCTH AJep M0 STOMY pH3Haky CYAUTb TpyAHO. OHako B Ha- 
iee BPeEMA HMeIOTCA JaHHble O CBA3H BeJMUYMHBI Aep C KOMMYCCTBOM B HUX 
K ((°) u ap.). ostomy ypermuenné pa3sMepa HW YHCa AJep B KMeTKAaX IIpH- 
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paneBoi OOmacTH MO3BONAeT TOBOPHTb O HakoneHHH 3yecb JHK. Ilo- 
MOMY, Hapsyly C yBeM4eHveM KouMYecTBa PHK, cogepxxanve HK B kare 
PpacHOsO*KeHHBIX y MeCTa NOBPexKACHHA, TaK%Ke HECKOJIbKO BO3pacTaeT, 

Cojep2kanve “HYKJICHHOBbIX KHCJIOT B KJIETKAX MOXKET YMECHbIUATbC 
YBeJIMUMBATbCA B 3ABHCHMOCTH OT cTeneHH NoBpexenua (°, *). B Hauinx | 
Tax Co cTeOslenoqaMu KObpaOu BHaYase HAaOMOAaIOCb pe3Koe HW 3HaqH 
Hoe HaKOMeHve, a 3aTeM ObICTpoe yMeHbIUeHHe KOmHYecTBa PHK B ka 
IIpHpaHeBOH 30HbI. ITO ABJICHHE TECHO CBA3AHO C AKTHBHOCTbIO pocta H Je} 
KJICTOK. 

Jia MpoweccoB 3axKHBJICHHA TKaHeM HeOOXoAuMa OMpeyemeHHaA KOH 
pauna PHK, saBasaiomelica He TOMbKO JOHATOPOM SHEPrHH JIA OewK 
CHHTe3a, HO HM peryJATOPOM cbepMeHTaTHBHOTO AeHcTBHA. Ona ropa3yo 
noyBuxKHa, vem JIHK. Maxcumym cunte3a PHK o6piuHo JocTuraetca B 
KaX PaHblie NepHoOa UX AKTHBHOTO pa3MHOXKeCHHA WH COOTBETCTBYeT Te 
yCHJIeHHOrO MX pocta. B qa3y pocta KsIeTOK NyTeM pacTHKeHHA HYKJICHH 
KHCJIOTbI HMeIOT OOVIbLUCe SHAYeHHE He TOJIbKO AIA HAaKONJeHHA OOULeH 
MpOTOMa3Mbl, HO H JIA MpoweccoB HavaIbHOH udpepenuualun, 
JIHK urpaeT B OCHOBHOM topmooOpa3yiollly!0 POJlb. 

Orciofa CTaHOBHTCA MOHATHOH pOJib HYKJICHHOBbIX KHCIOT B Mpoit 
3a2XKUBJICHHA, HMCIOWHX MeCTO NOcIe paHeHHA, HW TO, YTO OHH HaKallJuB 
MpH 9TOM B 3HaYHTeJIbHbIX KOMYeCTBAX. HakomJieHHe HYKJICHHOBbIX KE 
NOAPOTaBJIMBaeT KJICETKY K POCTy, a 3aTeM H K JeIeHHIO. ) 

B 3aKks04eHHe ABTOP IPHHOCHT ruly6oKkyt1o OmarogapHoctTb mpod. IT. A.) 
KeJIIO 34 PYKOBOJCTBO HacTOAWeH pa6oToli. ) ) 


Mucrutyt pusnon0rnu pactenuit Tlocrynnul 
um. K. A. Tumupssesa 26 XII 14 
AxkajiemHu HayK CCCP 
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[PHCTOJIOTHA 


10. K. BOTOABJIEHCKHA 


BPASOBAHWME HW CTPOEHHE PEFEHEPATOPHOrO CHHILMTHSA 
MPH TPAHCIJIAHTAWWH JIAM®ATHYECKHX Y3JI0B 
BEJIbIX KPbIC H KPOJIHKOB 


ea (ITpedcmaeaeno axademuxom K. H. Cxps6unvim 4 XII 1956) 


JMTepaType MO TpancaHTawHu JHMaTHyeCcKHX y3JIOB BONpoc 06 ucTOU- 
€ perenepalluu OCBeleH HeOcTaTOUHO NoHo. Pepectep (1, 2) mepecaxu- 
NOAbASHIUHbIe JIMM(AaTHYeCKHe Y3JIbl MOPCKHX CBHHOK NO], Komy Oespa 
MexKy MYyCKyJlIaMH OPpIOWIHOH CTeHKH %XKHBOTHbIM TOrO Xe Bua. 
MOTPA Ha TO, YTO HaOIOJeHHA MpoHsBoAMNMCh HauHHad c 2 4yac. 
30 Hel Nlocse NepecaKH, aBTOP KOHCTaTHPOBaJI TONbKO, ITO 3aNo0uHeEHHe 
(ounTaMu NOABepruuMxcA paspywleHMio MM@aTHYeCKUX Yy3JIOB MpOHCxo- 
O 3a CUeT PeTHKYIAPHOH TKaHH. 
Msi TlocTaBHH Nepe coO6ol 3aqayy NpocwequTb MOcmeOBAaTeJIbHbIe U3Me- 
MA, KOTOPble MpeTepnmeBaeT TepecakeHHbIH HMaTHyeckHH y3en. IIpey- 
AO YCTaHOBHTb, MPOHCXOAHT JH B JaHHOM CJIydae pocToe NpHxKHBIeHHe 
aHa WJIM CHadasa HMe€eT MeCTO OTMHpaHHe OObIeH YaCTH TpaHcnwaHtata, 
TEM y2K€ HeCT BOCCTAHOBJIeHHe y3sla H3 OCTABIIMXCA 2KHBbIMH ero ywacTel. 
Jtydae IpaBHJIbHOCTH BTOpOroO IpeANONOKeHHA OYHb CYMeCCTBeEHHbIM ABH- 
b Obl BbINCHeEHHe BONpOca O TOM, KaKHe HMCHHO TMepe2xKHBAIOUIHe IJICMCHTHI 
eCaxKeHHOTO y3Jla CJly2KaT HCTOUHHKOM JIA MOCeAyIOWlHX Mpoweccos pere- 
alu. 
B3aTpie HaMH HOXKOJeHHbIe JHMdaTHYeCKHe Y3JIbl TpaHCIIaHTHpOBaJIMCb 
KOXKY B OOAaCTbh NOAMbILeTHOM BMaXHHbI TOMY Xe KMBOTHOMY (ayTOTpaHc- 
HTauwua). Bcero Opio Mcnomb30BaHO 98 OewbIX Kpbic 2,5-MeCAUHOFO BO3- 
Ta u 34 KpomuKa B Bo3spacTe 3,5 mec. 
TpancnanTaTbl H3BIeKaIHCb UH (UKCHpoBasMch yepes 3, 6 u 12 4ac., 
akxe uepes 1—5, 7, 10, 12, 15, 20, 30, 40, 50 u 70 cyr. nocne mepe- 
KH. 
Bee onepatuu mpoBoqusmucb B cTporo acenTuyecKkux ycwoBunx. Ilo mpomre- 
WM HY2KHOrO HaM CpOKa TpaHCIaHTaT H3B/IeKaJIcA BMeCTe C OKpyxkalonleH 
HbIO HM duKcupoBanca B xXUAKOcTH LleHKepa c yKCycHOl KuCMOTON. OcBo- 
(ICHHbIe OT MapaduHa cpesbl OKPalIHBaJIMCb KUCJIbIM TeMaslayHOM 10 
jepy, asyp II-303mHom u no Mannopu. Ja BeincHeHua cnocoOnocTH pere- 
Uupyiouleli TKaHH y3a K HaKOMJCHHIO KOMJOMAHBIX YaCTHIL 2KHBOTHDIM TO]- 
{HO BBOUICA B OOMacTh KHBOTa 1% pacTBOp TpHHaHOBOli cuHu (m0 | cM? 
omy). [Ip 3TOM MaTepHad PUKCHpOBaJICA CMeCbIO Cy3a, a Cpe3bl AOKpa- 
3AJIUCb KBaCILOBbIM KapMHHOM. 
Ananusupys MouyyeHHble HaMH JaHHbIe, MOXKHO CKa3aTb, UTO BCe NPOHCXO- 
jue B TpaHcanTaTax Mpouecchl MpescTaBAAWT COOOH WeMb CMeYIOULAX 
T 3a JpyroM B OMpeseueHHOM TopsyKe aBsenulit. [ostomy Bech xo U3Me- 
Wii HeTpyWHO pa3OnTb Ha pay ctaquu. I craqua BKMOYAeT MpPOWeCchl MeCTPyK- 
I Tpaucnuantata. B sTo BpeMA OoMbWad YaCTb ero KMeTOK MOABepraeTcs 
eHepaluu H rHuGeM. O_HakO STH ABJCHHA OOHAPYXKUBAIOTCH He Cpasy BO 
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BCeX SyleMeHTax y3sa. Kak mpaBuso, JIMMOHHbIe KIeTKH B CBOeH Tl 
Macce (Kpome smumdo6OmacTos) morMOaior paHbule, YEM KJICTKM PeTHKYJI5 
CTPOMBI, a ene Oomee CTOHKHMH SABJIAIOTCA KJICTKH SHAOTEIMA KPOBeHC 
CocyOB. 

Bo spema II craquu mpoucxoquT unpubTpalaaA TpaHCMsanTata Bxo) 
MH B Hero JICHKOWMTAMH (HEMTpousaMu y KPbIC WH MCeBOZOZHHOUJIAMH Y 
JHKOB), a TakyKe MakpodaraMH. 

He moypeprummecd HeKpO3y OCTPOBKH KOPKOBOrO BellleCTBa, BCJeJ 
YaCTHUHOH ruOeH JHMPOWMTOB, 3aMeCTHO Pa3pbIXJIAIOTCA, MH B HUX OTUE} 
BbIJeIAIOTCA PCTHKYJIAPHbIe KJIETKH CTPOMbI HM TAX 3 SHAOTCIMAJIbHBIX 
TOK KPOBCHOCHBIX COCYJOB. 

Jina III craquu xapakTepHo pa3pacTaHve COXpaHHBIWIMXCA y4acTKOB 
KYJAPHOM CTpOMbI H MpeBpallleHue UX B CBOeCOOpasHbI CHHUMTHH. OTOT 4 
THH OTAM¥YAeTCH OT HOPMAJIbHOM peTHKYJIAPHOH TKaHH mpexye Bcero 
Y3KO-I€TJHCTOCTHIO, OObINeH TOMMIHHOH MpOTOMa3MeHHbIX Nepeklaqun, 
KPYNHbIMH pa3MepaMH KJIETOUHBIX Aep uM AQppuueK. [[poronma3sma cuba 
Oas0:uubHa, YTO Take OTMMVAeET ETO OT PETHKYJIAPHOH TKaHH. 

UYepes cyTKH MOCe NOAKOXKHOFO BBEJCHUA PacTBOpa TPHNAaHOBON CHHH | 
OOHAPyXeHbI MHOFOUHMCJICHHbIe OTJIOXKeHHA TpaHyJl KpacHTeJIA B KJICTKAaA 
BooOpasoBaHHoro CHHIMTHA. TakumM oOpa30M, eCIM MOpdosIOrMyecKU © 
THH HECKOJbKO HM OTIMYAeTCA OT PeTHKYJAPHOM TKAaHH, TO CHOCOOHOE 
3aXBaTy HW HaKOMJICHHIO KOJJIOHHbIX YaCTHLL y HerO Takas x%Ke, Kak y 
HeH. 

B o60pa30BaHHH ONMCbIBAeMOTO CHHUMTHA, KpOMe COXpaHMBIUMXcA y4ar 
PeTHKYJIAPHOH CTPOMbI, IIPHHHMaIoT y4acTHe Takxe He NOyBeprumuecsa J 
pallu BbITAHYTbI€C KJIETKH TOrpaHHyHoro C KpaeBbIM CHHYCOM CJIOA. 
TOTO, B JaHHbIM CHHUMTHHM OKa3bIBalOTCA BKJIIOUCHHBIMH HU KJIETKH 3H] 
paciaBLIHXCA COCyYAOB. OTH KN€TKH XapaKTEPH3yIOTCA MeHbIIHMH pasme}} 
CHJIbHOH BbITHHYTOCTbIO H WeMNOUKOOOPasHbIM PaciOsOXRKeHveM (B COOTBET 
C HallpaBsIeHHeM XOJa ObIBIIMX KallWsApos). : 


B page ciysaeB OblIO 3aMeyeHO, YTO B Mpomecce o6pasoBaHua ch. 
THA BKJOUAIOTCA ele HW aBeHTHUMAJbHbIC KJIETKH, KOTOPbIe COMPOBORE 
BpacTarollve B TPpaHClaHTaT M3 OKPyx*arolleH COeqHHUTeIbHOM mT 


Cy [bI. 

OTH KJI€TKH, 10 Mepe OTaIeHHA OT COCya, CTaHOBATCA Kpymnee, ay 
HAIOTCH MEK Ay COOOK CBOHMH OTPOcTKaMH H 6e3 Kakofi-mu60 3ameTHOH rpai 
M€peXOJAT B pacTyM{MH y3KO-NeTIHCTHIM CHHUMTHH. Tlocnequee O6cTOATeM 
NO3BONACT HaM CeaTb AOMYMeHHe, YTO CCIM OODIYHO CHHIMTUM OOpasyere 
PaSMHORAIOWUXCA KMETOK CaMOrO TpaHCMNaHTaTa, TO B OTJeMbHbIX CJ 
B COCTAB €FO MOrYyT BKJOUaTbCA WM BOWECMUIMe H3BHE SIEMeCHTbI — aBeHTHLE 
HbI€ KJIETKH BPaCTalouJHX KPOBCHOCHBIX COCYOB. | 

Ilepnogy ycwuienHol BackyApHsallHH TpaHciaHTaTa COOTBeETCTBYeT HI 
CHPUKAlMA PereHePaTHBHBIX ABEHHH, YTO ABIAeTCH XapakTepHbIM Jia IW 
yuu. IIpu sroM CHHIMTHH HaYHHaeT MHTCHCHBHO pacTH, JOBOJIbHO ObICTPy 
NOMHAA BCIO OOACTb NOABeprieroca pacnaxy mumdaTuyeckoro yasa. B 
BPEMA IPOMCXOAMT MaccoBoe OOpasoBanHe sumiouuTOB. Hoppe sumo 
BOSHUKAaIOT ITyTeM JeeHHA HW MpeoOpasopaHuaA COXpaHUBUIMXCA uM(po6ad 
a kpome Toro JudppepeHuMpyiwoTca B 30H CHHUMTHA, B KOTOpOH nponc3| 
OOpasoBanne MHMoOMacTOB W3 BbIeNMBIUMXCA H3 CHHUMTHANBHOL CBA3H |} 
TOK Nocieqnero. B pesybTaTe yBenMyeHuaA 4HCIAa WHMcOuMTOB TpaHcMté 
MPHHUMaeT CTPOeHHe, THIMYHOe JIA JHMPOHAHOM TKAHH KOPKOBOrO Beri 
HOPMaJIbHOrO y3ula. 

Bo Bpema V ctaquu HaOmofaeTca OKOHYAaTeIbHAaA AuddepenuupopKka 
KOBOFO BEIIeCTBa, B KOTOPOM 3aKaHUMBaeTCaA OOpasoBaHHe BTOPWUHDIX y3 
C WeHTpamH pasmHoxennaA. HM, Hakone, BO Bpemsa VI craquu upoucxoguT 
CoOJIeHHe MO3roBOro BeLlecTBa. | 

Becb Xof| MpocmexKeHHbIX HAMM MpomeccoB NoOKa3biBaeT, UTO IIpH mepec 
JMMaTHYeCKUX Y3JIOB Y KPbIC H KPOAMKOB OTHIONb He IpOMcXxoAUT mpd 
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UK HBJICHHe TpaHciJlaHTata. Tloqapasiouaa MaCCa COCTABJIAIOUINX ero 31e- 
HTOB morn6aer, a COXPaHHBINHeCH XUHBbIMH B HE3HAYHTEJIbBHOM KOJIHUECTBE 
eTKH ABJIAIOTCH HCTOUHHKOM JIS} BOCCTAHOBJICHHA Y3Jla. e 


MucruTyt MOpdouiorHu 2KHBOTHBIX Tloerynnsio 
um. A. H. Cepepnosa 1 XII 1956 
Akajemuu Hayk CCCP 


LWMTHPOBAHHAS JMTEPATYPA 


ma Ferester, C. R. Soca Bielsfl069 789 (1931). * Mo -Pérest.er, Arch, 
f. Microsc., 28, 399 (1932). 
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JIoxnann AkayeMun Hayk CCCP 
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Si 


PHCTOJOL} 


H. J]. T(PAYEBA 


M3YUEHUE BKJIIOUEHHA PAXHOAKTHBHOM CEPBbI (S*) 
B HEPBHbIE KJIETKH 


(ITpedcmaeneno axademuxom JI. A. Op6eau 10 XII 1956) 


B mpeqbiqyujem cooOujeHHu Oblia MoKa3aHa HeOAMHAaKOBaA meee 
BKIIOUeHUA paguoocpopa B pasJIMUHbIe OTAebI HEPpBHOM cucTempl (7). 
3TOM ObIIO BbICKa3aHO MpemNomoKeHHe, YTO pasMUHe B CTeMCHH BKJIOYER 
W30TONa B SHAYHTebHO Mepe 3aBHCHT OT OCOOeHHOCTeH OOMeCHHEIX Mporect 
B HePBHBbIX KJI€TKaX. 

Uro6bl IpHOMMSHTBCA K AOKa3aTeIbCTBy STOrO, B HacToAMel paooTe d 
HCHOIb30BaH MeTHOHHH, MeCUCHHBIi paquoaKkTHBHOl cepoli (S*), KoToppIit }j 
BBeJCHHM B OpraHv3M y4acTByeT B OesKOBOM OOMeHE H TIO CTeMeHH BKJIOYE 
S% o3BomAeT CYAMTb 06 MHTCHCHBHOCTH OOHOBJICHHA TKAHEBbIX OeIKOB (?,| 
Ilo cpapuenuio c payuopocpopom pasMocepa OOsafaeT elle H TEM IIpeHMy! 
CTBOM, UTO HMeeT MATKOe B-H3y4eHHe, KOTOPOe IPH B3aHMOJeHMCTBUN C AP 
HOH SMyJIbCHeH JaeT CPaBHHTeJIbHO KOPOTKHe TPeKH, PaCMOMOMKeHHbIe B OCH! 
HOM, y MeCTa BbIXOJa 3IEKTPOHOB H3 TKaHM (puc. 1a). 

ConoctaBujleHHe CKOpocTH OOHOBIeEHHA CPocdopcosepxallux HM cepycosepy 
WMX 6eKOB NO3BOJMT JO HEKOTOPOH CTeleHH CYAHTb OO HHTCHCHBHOCTH oon 
6e€IKOBOrO O6MeHA, a CIEOBATeIbHO HM O (YHKIHOHAIbHOM AKTHBHOCTH pas 
HbIX OTJ@JIOB HepBHOH CHCTeMBI. 

Onpitsl WOcTaBJIeHbl Ha KpOMKaXx H OembIxX Kpbicax. KpoumuKamM pacTBOp 
JMOMeETHOHHHA Obl BBeeH MOAKOXKHO B Mose 4 4 2,6 wCu/r; KpBIcHl OJ YE 
Me€THOHHH NOAKOXKHO WIM BHYTPHMbIIeUHO FacTb1O B Wo3e 180 wCu Ha KHBOTH 
yacTbio B 4o3e0,5uCu/r. B pasmuHble CpOKH MocsIe BBEeCHHA H30TOMa KPOUE 
3a0HBaIMCb BOSAYUIHOM 9MOONHeH, KPbICbl — JeKanuTauveH. TonoByon 
CHHHHOM MO3r, BereTaTHBHbIe HW UYBCTBHTCJIbHbIC Y3JIbI HCCMeOBaIMCh Ha C 
JOBbIX H KOHTPacTHbIX aBTorpadax. [ucTtopaquorpadua npoBosusach Ha K 
Kol sMyabcuu HAK®H tuna P no metoquke, onmcaHHon pauee (/, 4). Hac 
JIOBBIX aBTOrpacax MOCYMTHIBAJIOCb KOJIMYECTBO TPeKOB (Ha MMOMaqu, paBE 
100 w.”) Kak B SMYJIbCHH Hall TKaHbIO, TaK H B OMYJIBCHH BHe Cpesa, T. e€. B co 
Tlomyuyennble aHnble OOpabaTHiBasHCcb MeTOAaMH BapHaHOHHOM CTaTHCTHKM 

Koutpactuple aBTorpadbl, MOJyueHHbIe pH JWHTeIbHbIX IKCMOSHILM: 
NOSBOJIAIH U3YYHTb pactipeseseHve H30TONA MU CYAUTb OO HHTCHCHBHOCTH BKJ 
yeHua S*® oO MNOTHOCTH MOYePHEHHA IMYJIbCHH. 

Hsyyenve pacipegqeieHuA pawqvoakTHuBHOH cepbl yepe3 | cyTKH Mocue B 
CHUA MOKa3asiO, YTO HHTEHCHBHOCTb BKIOUeHHA S* B pasHUHbIe OTACbI He 
HOH CHCTeMbI ObIIa HeOJMHAaKOBON. 

Ha KonTpacTHbIxX aBrorpadax OoubIUHX Mosyuaphl TOMOBHOFO MO3ra HHT 
CHBHOe NOYePHeEHWe SMYJIbCHH OTMeYeHO Hajl TaHTIHO3HbIM CJIOeEM aMMOHK 
pora (puc. | oc) w Hay CpeqHuMu COAMH KOpbI. Bomee cma6oe nouepHenue 06 
pyxeno Haq I, VI—VII cnoamu Kopp 4 Hay GembIm BemecTBom (°). Maxcuma. 
HOC MOYePHeHHe SMYVJIbCHH OblIO Ha SMUTeEMMeM COCyAMCTOrTO cmeTeHHaA 2 
Jtyoukow Mosra (puce. 13). B Kope Mo3xKeuKa HaHOOJbWIaA MOTHOCTh MOU 
HeHHA Opa Hay KeTKamu IlypKuHbe, MeHbIUad Ha 3CPHUCTHIM COeM H 
BC€M H€3HaYHTeIbHad Ha MOJICKYJIAPHbIM CIOeM H OeubIM BeecTBOM. I lox 
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Puc. 1. Cocrosie HepBHbIX KJIETOK NocJe BBeEeHHA B OpraHH3M S*°; a — mexr0- 
3BOHOUHDIN y3e/1 WeHHOTO OTea; KPOJIHK, “epes CyTKH mocde EBeweHHA S*°; 
rHcToaBTorpad, akcmo3. 4 yaca;. reManayH-303HH; OK. 10, 06. 60; 6 — jBHra- 
TeJIbHAA KJIETKA CIIHHOFO MO3ra WelHOro OTZeNa, MpenapaT TOT xe, OK. 10, 06. 
60 ; 6 — 4peBHbIN y3e/1; KPOJIHK TOT 2Ke; rHcroaBrorpad, akcno3. 4 yaca; reMavia- 
YH-303HH; OK. 10, 06. 60 ; 2 — raccepoB y3e.I TOrO Ke KpomHKa; THcToaBtorpad, 
aKcno3. 2 cyToK; ok. 10, 06. 60 ; 0 — kopa MosxKeuKa; Gesad KpbIca; uepes | yac 
mocjie BBemeHuA S*°, rucroaBrorpad, skcmo03. 25 cyToK; TreMalayH-303HH; OK. 10, 
06. 60X; e — kopa Mo3xkeuka; O6elad Kpbica; yuepe3 10 cyToK mocjie BBeeHHA 
S*5; rucroaprorpad, akcno3. 25 cyTok; remamlayH-303HH; OK. 10, 06. 60; 9 — 
PaHrIHOSHbIM COU AMMOHOBa pora; Geman Kpbica; yepes | cyTKH MocJe BBe,eHHA 
S*5; KOHTpacTHbIH rucTroaBrorpad, 9kcno03. 20 cyToK; OK. 6, 06. 8X; 3—cocyJH- 
cToe cmvieTeHHe G6OKOBOrO 3KeYLOUKa; TpenapaT TOT we; OK. 6, 06. 8X 


| @akTbI HaOm0AaNu pu usyyeHuM pacMpesenenuA paquoakTUBHOro Gpoma 
82) B mosxeuKe (8, 7), 

B CTBOJOBOH 4YaCTH Mosra OobIIee MOYVePHEHHe IMyJIbCHU ODIO Hay Aqpamu, 
JeHHO Hall ANPOM NOBOAKa 3puTebHOrO Oyrpa. OryeTHBOe H386upaTebHOe 
CpHeHHe SMYJIBCHH Haj OTCJIbHbIMA HEPBHbIMH KJICTKAMH OTMe4eHO B MOCTY 
PpOJONTOBaTOM Mosry. 

B CNHHHOM MOsry OOJIbIIaH MOTHOCTh TOYePHeHHA SMYJIbCHH COOTBeT- 
Wasa TeMaM JBHTaTeJIbHbIX HEPBHbIX KJICTOK, pH 9TOM OCOMIee MOVepHeHHeE 
CePbIM BeLLECTBOM ObIIO 3HAUHTebHee, YeM Ha’ GeubIM. 

Pa3JIH4Had CTENeHb MOYLPHCHHA IMYJIbCHH MOMKET 3aBHCeTh HOO OT pasvHy- 
-MJIOTHOCTH paciOJIOKeHHA KJIeTOK, HOO OT HEOJMHAKOBOM HHTCHCHBHOCTH 
foueHua S*° B OTJebHbIe HEpBHbIe KeTKH. Ja BbINCHeHUA 3TOFO BOMpoca 
[ IpoBeseH MOACUeT TpeKOB Ha CJIeCAOBLIX aBTorpacbax MaTepHaua KpomnkKa, 
TOTO Yepes 2 CyTOK NOocue BBeAeHHA S**. PesysmbTaTh! MpeACTaBJeHbI B TAG. |, 


TaOauna 4 


Tloycuer TpexoB Ha CJefOBLIX aBTOrpadax romoBHoro Mosra. OKcnosuyuA 12 uac. 


Bosbuwe Moulyurapva rosOoBHOrO MO3ra Kopa mosxerka 
1 
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* Ham ueprol — aOcomorHad BemHunHa, MOA yepToli—s % K Oeuomy BelllecTBy. 


“KOTOpOM BUAHO, 4TO OoMbUIee KONMYeCTBO TpeKOB Ha eMHUUy NwoMayy 
YIbCHU BbIABJICHO Ha HEPBHbIMM KJIeTKAMM TeX COeB, KOTOPble AaBaIM Ha 
HTpacTHbIx aBTorpadax OOsbIIy!O MJIOTHOCTh NovepHeHHA. 

Han6onpuree KomuuecTBO TpeKoB ObIIO Hay KMeTKamMu IlypKuHbe, KOTOPHIC 

WHTCHCHBHOCTH BKJIOUeHHA S* TpeBoOCXOAHJIM ABUTaTeJIbHble KJI€TKH CIMH- 

TO MO3ra H He3HAYHTeIbHO yCTYMasIM HEPBHbIM KJICTKAM UYBCTBUTEJIbHBIX 
BEFeTATHBHHIX y3JIOB. OTO 3acTaBIAeT MpeANOMOKUTb, ITO MPOHHKHOBCHHE 
JMOMeTHOHUHA W3 KPOBH B TKAaHb TOJIOBHOTO MOS8ra MPOHCXOAMIO C TOH xe 
OpocTbio, YTO H B MepudepHyecKWe HEPBHBIC Y3VJIbI. 
B pereraTuBHBIX HM UYBCTBHTCABHBIX y3aX BKIOVeHHe U30TOMA OBINO Oouee 
TeHCHBHbIM, YeM B TOJIOBHOM HM CHMHHOM Mosre. Ha KOHTpacTHBIX aBTorpatax 
TeTaTHBHLIX H UYBCTBUTEIbHBIX Yy3JI0B OOJIbINAA NOTHOCTh MOvepHeHs 
(YJIbCMM COOTBETCTBOBAIa TeJIaM H€PBHbIX KJICTOK. HepsBuple BoOKHAa, am@u- 
TapHbIe HU COCAMHUTebHOTKAaHHbIe SJIEMeHTbI CTPOMBI y3Jla aBasIH MCHBUICE 
EPHEHHe IMYVJIbCHH. 

Ha puc. 1a,6 u @ noKa3aHbI CeqoBble aBrorpacpbl Cpe30B Me?KIOSBOHOTHOTO 
Jia, Ceporo BelleCTBa CIHHHOTO MOsra M YpeBHOFO y3Jla COMHETHOTO CITNIETE- 
ia. [IpH oguolt u Toit Ke SKCHOSHUMM Ha HEPBHDIMH KJICTKAMM MC2KTIOSBOHOM- 
rO HW UpeBHOTO y3/10B TpeKOB Oovbue, YeM Hal ABHTATeMbHOM KWeTKOM CHA 
ro mosra. IIpu 9TOM Hal OeJIbIM BeILeCTBOM TPCKOB ObIIO SHAYHTENbHO MeHb- 
>. Ha aptorpate cpe3a raccepoBa y3sla TOPO #Ke KpOsMKa IPH Gombe 9KCHO- 
mau (2 cyTOK) pa3muuMe B KosMueCTBe TpeKOB Ha TeaMU HEPBHBIX KICTOK 
Haj| HePBHbIMH BOJIOKHAaMM BBICTyHaeT Oosee OTYCTJIMBO (puc. le). Ha mate- 
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puasle KpomuKa, yOUTOrO Yepes 2 cyToK Tocue BBeqeHHA S*, MpOBeJeHBI 1h 
cueTbl TpeKOB Ha rucToaBrorpaax pH 12-yacopoh akcmo3HuHH. Tak, B Ia 
pOBOM y3uJle Haj] HCpBHbIMH KJleTKaMH Ha 10 2 Trpexos Gpi0 9,6+0,5, B 4 
Hom y3se 8,6-+-0,3 mM B CMMHHOM Mosre Had JBHraTeJIbHbIMH KJIeT 
5,5 + 0,3 Tpeka. . 

te | [pu noqcuere ObI10 BhIABJCHO HEOMHAKOBOE KOJIMYCCTBO TPeKOB Hall OTA 
HbIMM KJIeTKAaMM OHOTO MH TOPO Ke OObeKTa. Tak, B racCepOBOM y3Jle KOI 
CTBO TpeKOB Hal HEPBHBIMM KJICTKAMH BapbUpoOBasoO OT 6 go 18,3 na 100 
B upesHom — oT 5,5 fo 11,8; B ABUTaTeMbHbIX \KNeTKAX CHMHHOPO MOsTa 
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Puc. 2. Pacnpenenenue S*5 B rooBHOM MO3ry KpbICc, yOHTHIX yepes | yac (A), 

2 uaca (B), 3 cyrok (B) u 5 cyrox (J) nocue BBeyenua usoToma: J — KueT- 

xu Tlypxuupe; 2 — neppuble kuerku IJ—III canoes u 8 — IV—V caoes 

KOpbl 6obWHX Nomyulapu; 4 — snuTemHi cocyyucToro crmeTeHHA; 5 — 

SCPHUCTHI co KOpbl MOs%xKeUKa; 6 — OesOe BeLleCcTBO OOVIbIIHX MOJy- 
mapuHit; 7 — MomeKyJAPHbI CAOMy KOpbl MosKeukayg 


2,7 no 7,8 TpeKoB Ha Ty 2%e NoWaqb. PasqebHbIM NOACYeT TpeKOB — COOT 
CTBeHHO ILMTOMMa3sMe HW APY — BbIABHJI KJICTKH, Y KOTOPbIX Hal AQPOM TP 
Obll0 GObWIe, YEM Ha WHTOMMAa3MOH, TaKHe, Y KOTOPbIX ObIIO paBHOe KC 
YeCTBO TpeKOB Haj| UMTONMAa3MOH HM AQPOM, H, HaKOHell, KJI€ETKM, y KOTO 
Hal UHTOMNNAsMOl OblulIo TpeKoB Ooubue, YeM Hay aqpom. Ha cmeqoBpix a 
rpadax 10 Gembix. Kpbic, 3a6uTHIxX yepes 1, 2, 4, 6, 12, 24, 48, 72 4aca 
wu 10 cyToK mocse OMHOBPpeMeHHOTO BBeACHHA PawHOMeTHOHHHA B OJMHAKO 
qo3e, MOAcueT TpeCKOB Ha eCAHHULY WIOWlaqH NO3BONMI NpociequTb JHHaM 
BKoUeHHA S*® B pa3IMUHbIe OTAeNbI TOMOBHOTO Mo3ra (puc. 2). Bxatoye 
H30TOMa ObluIO HaMOONbIUHM B MepBpie 12 uac., npH stom S*® BKsmOUaTach I 
MMYULeCTBEHHO B HepBHbIe KeTKH. B mepBple yacbl Moce BBeeHUA OOHAPys 
BaJIMCb MW HaHOolee pe3KHe pasIMYHA MeKLY UCCeOBAHHbIMH OTeaMH Tou: 
Horo Mosra (puc. 2). C yBem¥eHveM NpoOfOMKUTeNbHOCTH OMbITa STH pas 
CKa3bIBaJIHCb B MeHbIUeH cTreneHH. B orgqenax, re cofepxkanue usoTona Of 
BbICOKHM, MIpOHCXOAMJIO BHIBeAeHHe S*, KOTOPOe He 3akKaHUMBasOcb K 10 cyTE 
WM aKTHBHOCTb H3YYeHHbIX OTAEOB Obiia eule BeHKa. HamporTus, B MeCcTaXx, 
B IlepBble YaCbI NOCe BBEACHHA pakMOaKTMBHOCTh Obiia MeHbIUeH, B NocTes 
IHe CPpOKH HaOsuOMaOCh HAKOMMeHHe H3OTOMA, YTO CMOCOOCTBOBAaIO ypaBek 
AKTHBHOCTH Pa3JIHUHbIX OTJeJIOB. 

Tak, B NepBble YacbI NOcIe BBEACHHA H30TONAa CpeqHHe COM KOPbI GOL 
NoyWapwi MpeBOCcxo{WIH MO HHTeHCMBHOCTH BKOYeHHA S* mogekyApt 
COM HM COM NOMMMOpHbIX KIeTOK. K TpeTbHM CyTKAaM HHTCHCHBHOCTD BK. 
YeHHA BO BCeX CJIOAX KOPbI Obla NOYTH OMMHAKOBOL. OcobenHHO peskue pas 
WHA B NepBbl vac Toce BBeeCHHA ObIIM B KOpe MO32xKeUKa, Tye KuerKu I] 
KHHbe T0uTH B 13 pas MpeBOCXOAMIM MO BKJOUeHHIO Cepbl MOVIeKy Ap! 
c0H HB 6 pas — 3epHUucTHI col. 
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Ha puc. 10 noxa3aH aBtorpad Kopp MosxKeyKa yepes | yac Mocse BBeye- 
aa S°*°. Bosbuioe KOJMYeCTBO TpeKOB pacnowoxKeHO Hay KerKamu IlypKunbe 
,WeHTpe dbotorpadpun). Ha stom cpoke Hay MOJIeKYJIAPHbIM CIOeM — He3Ha- 
ITEJIbHOe KOJIMYECTBO TpeKOB (BEPXHAA YacTb (oTorpadun); HECKObKO Oob- 
€ TpeKOB B 3€PHHCTOM CuI0e (HHAKHAA YacTh cdbororpadun). K TperbuM cyTKaM 
HW pasJIMYHA pe3KO YMECHbILHJINCh: B MOJIEKYAAPHOM cyi0e 1,35 TpeKa, B KJeT- 
1X IlypKuHbe 2,6 u B 3epHucTOM cuoe 1,32 Tpeka Ha 100 p? (puc. le). 

| 3uauuTesbHoe coyepxKanHe S*® 6piio B SMUTeMMHN COCyAUCTOTO cIveTeHHA. 
COOeCHHO BeJIHKO OHO ObIJIO B MepBbIe YaCbI Moce BBeeHHA payMocepbl HU 
eTHTaJIO MakcuMyMa K 12 ac. B nocmexyioujue CpoKH cosep2xaHHe S*® B cocy- 
ICTOM CIVJIETCHHH CHW KaOCcb. 

_Bomee kKpyToe yBernuenve coyepxKanua S*® HaGOstofamnoch B MepBble ABa 
(Ca Tlocyle BBeJCHHA H30TOMAa, YTO COrmacyeTcA C JaHHbIMH UCce,OBAHHH 

H. Anexcanypora (?). 

HonouHuTeMbHO C WebIO ONpefeneHuA cyOcTpaTa, BKWOUABLUIerO payHo- 
Py, Obll MOcTaBJIeH OMIT C OOpaOoTKOH Cpe30B pacTBOpOM TpHxXsIOpyKcycHOH 
ICMOTHI IA OCaxKeHHA OeIKOB HU yaJieHHA Apyrux cepycojepKallnx coequ- 
HHH. OcBoOoxKAeHHbIe OT Napaduua cpesbl raccepoBa y3Ja KpOwIHKa, yOuToro 
pes 2 cyTOK Tocye BBeJeHHA PpaMOMeTHOHHHA, ObIWIH MNOMeILCHbI YacTbIO 
5% pacTBOp TPHXJIOPpyKCyCHOH KHCJIOTbI, YaCTbIO B AUCTHJIJIMPOBaHHyt0 BO- 
‘WH Ha BOAAHOM Gane mpH Temmepatype 90° ocOpadaTHIBamHch B TeyeHve 15— 
imuH. J[pyraad vacTb cpe30B He MOABeprasiacb KaKHM-JIHOO JOMOJHHTCIbHbIM 
B]/elCTBHAM, KpoMe OObIGHOH rucTONOrMyecKoH OOpaboTKH. Tlocme sToro Ha 
€ cpesbl Oplia HaHeceHa %KUAKaA sMyspeuaA. Ha aBrorpadax, NpoABMeHHbIXx 
pes 12 uwac. H OkpalieHHbIX 903MH-a3sypoM, MpoBefen Nofcuer Tpekos. Haq 
‘PBHBIMU KJIeTKaMU Cpe3a raccepoBa y3JlaB KOHTpoOe Oplio 6,9+-0,3, a Mocae 
pa6orKu TpuxsopyKcycHol KucoTOH 7,4-+-0,3 Tpeka na 100 y?. PasnoctTb 
eHUX He TIpeBblluata KBaqpaTHyHOl omMOKU. TakuM OOpasoM, paywoaKkTHUB- 
(Tb cpesoB, OOpa6oTaHHbIX TPHXJOPyKCyCHOH KHCIOTOH, MpakTHyecku He 
WMyalacb OT payMOakTHBHOCTH HeOOpaOoTaHHbIX Cpe30B. PesybTaTbI STOTO 
bITa JlaloT BO3MOXKHOCTb CUHTATb, 4YTO FucTOMOrMyecKad OOpaboTKa TKaHeH 
ocoOcTByeT yyameHuio cBoOoqHoro S*°-meTHOHHHAa, WH paqMoakTHBHad cepa, 
ABIAIOULAACA B pellapaTax, HaXOJUTCA B CBA3H C OeIKaMHM TKaHeH. ITO BHOBb 
pasoBaHHbIli OeOK, B KOTOPbIM BKJIOUMaCb paMoakTHBHas Cepa. 
Tioka3anuaa B paOoTe pa3IM4¥Had HHTCHCHBHOCTb BKJNOVeHHA S*°, ocobeHHO 
3KO IIPOABIAIOMN[AaIcA B MepBble YaCbI MOCIe BBeAeHUA HBOTOMA, NOSBOMACT 
UTaTb, UTO B Pa3JIMUHbIX YaCTAX HEPBHOH CHCTeMbI OOHOBJIeHHe COfepKallHx 
y SeKOB MpOWCXOAUT C HEOLHHAKOBOH CKOPOCTbWO. OTH pasMYHA OOYCJOB- 
HBI HEOJHHAKOBOM (YHKUMOHAMbHOH AKTHBHOCTbIO CaMHX HEPBHbIX KJIeTOK. 


[entpaspubiii HayyHO-HCC/le2OBaTeIbCKHH Tlocrynuaio0 
PeHTreHO-pagqHosorHMuecKHH MHCTHTYT 6 XII 1956 
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JMHAMHUKA KUCJIOH SOChOMOHOSCTEPASDI B MPOMECCE 
MVIJIMHH3AUMH HEPBHOrO BOJIOKHA 


(ITpedcmaenexo axademuxom H. H. Anuuxoeoim 15 XII 1956) 


Usyyenue ocoGeHHocTeli OOMeHa BeWIECTB HEPBHOO BOJIOKHa B MaTOU 
YeCKUX YCJIOBHAX HEOOXOAUMO JIA PeleHHA psa BOMpOcoB perenepal 
TpaHchaHTauuu mepHdepHyeckux HepBoB. B HaCTOALLee BPCMA MOKAa3aHO, 
BAKHYIO POJib B XKH3HEeCATeEIbHOCTH HeEPBHOFO BOJIOKHa MIpator Mpore 
lbIXAHHA, OOMeHA ALleTHJXOIMHAa U [blXaTesbHOrO dochopuaupoBaHHaA (°).. 

Hamu npeqmpHusaTo rucTOXHMHMYeCKOe H3yYeHHe KHCOM ocPoMOHOs® 
pa3bl B IIpoOlecce MHSIMHH3alMH pereHepHpyloulero HepBa. / 

C aKTHBHOCTbIO (PocPoMOHOSCTepas MPHHATO CBASHIBATh MPOWeCCh! PHAPOM 
CIMpTOBbIX H (PCHOJbHbIX SPUPOB, MpHHasexalluxX K pasHooOpasHeby, 
rpymmamM opraHMyeckux coequHeHul (4). Buoxumuueckue MeTOJbI NO3BO4JdI 
OOHAPyXHTb BbICOKOaKTHBHY!0 (Pocdata3y B MHIJIMHE epHpepHyecKUX HEPBO 
Ilo qanHpim Bonpcba, KaOata u Hopromena (4), akTHBHad KuCaxA docdarag 
HOPMAJIDHBIX TlepHepHyecKHX HePBHbIX CTBONAaX OOHAPYXUBAaeTCA B OC 
WMJIMHApe, HO OTCYTCTByeT B MAKOTHOH OOomo4Ke. BaptenbmMen u Benca 
MHKYOMpOBaIM Cpe3bl H3 HeEPHKCHPOBaHHOH TKaHH HepBa. Kucsaa cocda 
OOHapyXKUBallacb B MpOTOMMa3Me HU Ape WIBAHHOBCKHX KJI@TOK MUH93JIMHO 
BOJIOKOH. Uepes 16 queli nocme nepepe3KH HeEpBa aKCOHbI LCHTPabHOrO OT] 
Ka HHTCHCHBHO OKpallMBaucb. B HeBpoMe pereHepHpyiollve HEPBHbIe BOC! 
BbIABJIANUCb BO BCex JeTamax. B. B. Ilopryranos (4) ropoput oO BbICOKOK ak 
HOCTH KHCJIOM (ocOMOHOSCTepasbl MHIIMHOBOH OOOOUKH HEPBHbIX BOM 
OpbpKeHKH. 

Tlepeq Hamu cTossa 3aqada NpOcie{UTb NOABICHHe AKTUBHOM KUCION cod 
MOHOSCTepasbl BOKPyr OCeBOro WHIMHApa B Mpouecce ero perenepaunu. C 
WeIbIO H3y4eHbI 25 TpaBMaTHYeCKUX HeBPOM MepudepHuecKNX HeEpBOB, ya 
HbIX BO BpeMA OnepaluMu y moe, M MOcTaBeHbI OMbITHE Ha 10 KpomuKa 
10 co6akax. Tomorpadus 4 akTHBHOCTb (bepMeHTa B HOPMe M3yYeHDI Ha cesa 
HbIX H€PBaX BOCbMH KPOJIMKOB, AByX COOaK H JByX TPyNOB smofeli, yMep 
oT OoesHelt. 

B ombiraX Ha XKMBOTHBIX MpOH3BOAUMOCh HOO Mepeceyenue ceyanHutt 
HepBa, MOO HCceyeHve OTpe3Ka HepBa AIMHOIO | cm. LlenTpanbubili oTpe 
HepBa Opasica AA uccnefqoBanua yepes 1, 3, 10, 20, 25, 35, 45 u 903 
noce onepaunu. Marepuvan ucceqopasica mo Metoyy Busene u Busene B - 
NHCH, NOMpOOHO u3iOxKeHHOK B padore (4). B Gonpmelt uactu cnyyaeB 
CHMpTe PUKCHPOBAMCh Cpesbl U3 CBeX%KeSAMOPOXKEHHOLO HEPBa, B Apyroii 4. 
ONDITOB (PUKCHPOBAaJIHCb HEMOCpeCTBEHHO KYCOUKH HeEpBa, a Cpesbl H3POTO: 
JMCb Tepeq HHKyOauMet. B equnMuHEIX HaOmO,eHHAX MaTepHall 3aJIHBa 
B Napapuy. Kontpombuple cpesbl HHKYOMpoOBaIMch B cMecuH 6e3 jOGaBae 
rimuepopociata HaTpHA WIM HarpeBalMcb pu Temnmepatype 90° B Tew 

i 


3—5 MHH. 


B ocepbiX WHJIMHApaX HOPMabHOTO HepBa KucsaA coctbomoHoscTepasa 
ABIACTCA B BUe OLHOPOAHOrO TeMHO-KOpH4HeBOrO ocagKa (puc. 1). Bu 
BOJIOKOH XOPOWIO BH]HAa IIpOJOJIbHaA HCYCPYCHHOCTh. Ha TlOMe€peuHOM 


Puc. 1, Mewako-3epHuctad cTpyKTypa MHOIHHOBOH OGOMOUKH TOJICTbDIX MHKOTHbIX BOJIOKOH B 
a CelaHIMHOM HepBe KpouuKa, Muxpodoto, OK 15, 06. 90x 
a. ABJIGHHe TPaHYJIAPHOH OOOOUKH BOKPYr OTACJbHbIX HOBOOOPaSOBaHHbIX OCEBbIX 
IHJIHHAPOB Ha 20 JeHb pereHepauHH Heppa. Muxpodoro. OK. 15, 00. 90X 


Puc. 4 


Puc. 3 


Puc. 3. Umpoxue npoMexyTkH MexKAy ByMa CTpeskaMH OOOOUKH OceBOrO WHIHHApa, oOpa- 
30BaHHOM MeKHMH TpaHyaMH akTHBHOTO dbepmMenta; 45 eHb pereHepallHH. Muxpodoto. 
Ox. 10, 06. 90X 


Puc. 4. AxtupHas, Kuclad ocpatasa B akcoHax 6e3MAKOT 


CKHX KJIeTOK H B Kol6e pocta. Crapad HeBpoma ce/laJIMU\HOr 
Ox 7, 06. 40X 


HbIX BOJIOKOH, B ApaxX WBaHHOB- 
o weppa uemoBeka. Mukpotpoto. 


i) 


%KHO BUeTb Ooee HHTCHCHBHOe 3akpallNBaHve Mepudepwyeckoro moscKa 
CONMA3MbI CPABHHTeJIbHO C LeHTPOM. OcayOK CepHHCTOrO CBHHIa B- MAKOTHOM 
OMOUKE MCJIKO-rpaHyJIAPHbIH, KOpHuHeBbIH. Cpanyvbt TecHo “TIpusterarot Apyr 
upyry. Ilpu cpaByenuu mpelapaToB C pasHbIMH CpOKaMH HHKyOalluu yaercs 
TAHOBHTb, UTO paHee BCero (PepMeEHT BHIABJIACTCA B HEKOTOPHIX A[pax UWIBaH- 
BCKHX KeTOK. [lo3qHee MHTeHCHBHO 3aKpallIMBaeTCH OTpe30K MAKOTHOFO 
TAApAa, PaCHOJORKeHHbIN BO3Ie KeTOUHOTO apa. Uepes 8—24 waca paBHo- 
PHO OKpallleHa BCH MH9IMHOBaA OOONOUKA, a AAPA WIBAHHOBCKUX KJIeTOK He 
Aub. B oOsiacTu nepexBata Pansbe (bepMenT OOHAPy2XKHBAeTCH TOMbKO B AKCOHE. 

B TpapMaTuyecKHX HeBpOMaX YeJIOBeKa aKTHBHaA KuCMaA cbocdata3sa OGOHa- 
MKUBAeTCA B KaOeJIbHbIX CTPyKTypaxX HB MyykaxX HOBOOOpasOBaHHbIX MH3JIH- 
IBBIX BOJIOKOH. B KaOeJIbHBIX CTPpyKTYpaX AKTHBHbIM (bepMeHT NOKaJIH3yeTCA 
OCeBLIX WHIHHApaX H B Af[paX WBaHHOBCKHX kuleTOK. AKTHBHbIM (epMeHT 
160 coBceM He OOHAPy2KHBaeTCA B MpOTONMasMe WIBaHHOBCKOrO CHHIMTHA, 
(600 BHIABJIAeCTCA B BHC OMHOPOAHOFO X%KeJITOBATOTO OKpPalIMBaHHA IpOTo- 
{a3MBI. 

_B TOHKUX H CpeQHUX MAKOTHEIX BOJOKHAX HEBPOMBI AKTHBHBIM (bepMeHT 
idapy2XKHBaeTCA B HX MH9IMHOBOH OOoOUKe. TlocnequAS UMewla Ha HalluMXx mpe- 
paTax MemkKosepHuctylo cTpykTypy. Menkue yepuple 3epHa HM rpaHyvIbl cep- 
icTOrO CBHHIa paclosaraoTcA B MAKOTHOH OOOMOUKe Ha HEKOTOPOM paccTos- 
iM pyr OT Apyra, wHOrga MacKupya oceBoH WuaHHAp. Hapagy c 9sTHM 
\ethaTa3a BbIABJIAeTCA B WBAHHOBCKHX Apax. 

OKCHepHMeHTH! Ha COOaKaX H KPOJHKAX Ob MpeAIPHHATHI C WebIO Bb 
‘HEHHA CpOKa MOABJICHHA AKTHBHOM KHCIOM doctoMoHnoscTepa3bl BOKPyT 
icona. OkagaJl0cb, UTO HaCbIlIeHHO-YepHble MeJIKHe rpaHyJIbl CEpHHCTOTO CBHH- 
| MOABNAIOTCA BOKPYF OTJCMbHBIX OCEBLIX IMIHHAPOB B HEPBHOM pyOlle yxe 

20—25 jleHb perenepaunu (puc. 2). TIpoune aKkconbl HOBOOOpas0BaHHOro 
4Ka B STO BPCMA OKPYXKEHb! CIOeM OeMHO-%KEeMTOH OHOPOAHOHN NPOTOMNAasMBl 
BAHHOBCKHX KJI€TOK. 
AxkTuBHbIit (bepMeHT BBIABJISeTCA TakKxKe B AApaX WIBAaHHOBCKHX KJIeTOK. 
Ora MOXKHO BUeTb, YTO KHCaA docdaTasa BOKpyr OceBoro, UMHHApa Mo- 
maeTca Ha MepBbIX Mopax He M0 Bceli JIMHe akcoHa. Ona OOpasyeT BOKpyr 
eBOrO IWMIMHIpa WHAMHApHueckHe *PyTAAphl, pasqeveHHble SHAYMTeJIbHBIMH 
omexyTKkamu (puc. 3). B Gomee nosqune cpoku (25—35—45 JHeH) TOMMLMHA 
UX yTIApOB yBeIHUMBaeTCA, a NPOM@XKYTKH Me2K/y HAMM YMEHDIMAIOTCH. 
APaJJIeIbHO MpOHCXOAUT ObicrTpoe HapacTaHHe YHCNa BOJIOKOH C aKTHBHbIM 
‘PMCHTOM BOKPyr aKCOHa. 

Cyqa 10 wuTepaTypHbIM jaHHpiM (7, °, 7), MHSJIMHMSAIIMA BOJIOKOH B HepB- 
M pyOue HayHHaeTcH Mexyly 25 u 40 AHeM MOcJe TpaBMBl. Takum oOpasom, 
“HaIUMX OllbITaX MOABJIeHHe AKTHBHOH KHCMOM coc*oMOHOScTepasbl BOKPyr 
KCOHa HeECKOJbKO OlMepexKaeT HIM COBMaaeT BO BPeCMCHH C HavaslOM MH9JIM- 


- THHKTOpHaIbHbIe CBOMCTBA MSIKOTHOH OOOJIOUKH APHHATO CBASBIBATb C Ham 
favem B Heli WuNMAOB, H MpexKye Bcero docPonunnyjos (*). [Ipumenenue meTo- 
1B OKpalHBaHWA MM9vIMHa B padOTaX MHOFMX aBTOPOB NOKasbIBaeT, YTO STH 
MectBa OTCYICTBYIOT B WIBaHHOBCKOM CHHIMTHH pereHepupyloukero akcOHa 
MOABAIOTCH BOKpyr akcona Ha 25 JeHb perenepaumu. B naliMx oMmbirax 
9TH Ke CPOKH BOKPYF OCeBOrO IHMHAPa NOABAACTCA AKTHBHAA KUCIAA (poctpo- 
Hosctepasa. Ilo mopdomoruyeckHM eTalAM M MOCMeMOBATCJIBHOCTH cTaquit 
ia Mpouecca OMM3KH Apyr Kk Apyry. STo mo3BouAeT C Gombe Boe BepoAT- 
ICTH NIPeANOMOKUTH, ITO NOABMEHHE aKTMBHOM KUCMOM toc*omoHoscTepasnl 
MpoTonsa3mMe WBAaHHOBCKHX KJIeTOK CBASAHO C HavaJiOM CHHTeSa MW JlasibHeli- 
aM OOMeHOM docouMNUAOB MH3/IMHOBOH oOOOJIOUKH. 
| VispectHo, YTO MH3/IMHOBaA OOOMOUKA HEPBHOTO BOMOKHA UMeCT CJO7KHYIO 
PykTypy, XapaKkTepH3ylollyiocA 3aKOHOMePHbIM yepeqOBaHHeM H OpHeHTa- 
fei OEMKOBbIX H AHMONAHEIX MomeKys (7°). Puno (8) ormeyaeT, UTO ClOHCTad 
PYKTYpa MH9MHOBOK OOOMOUKH CBAZAHa C YepeAOBaHHem wlacTOB OeKOB H 
moufos. MakcuMyM 9/1e@KTPpOHHOM MOTHOCTH B KapTHHe qudppakuuu, m0 
693; 


MHeHUI0 9TOFQ aBTOpa, 3aBMCHT OT HamM4yNA cocdaTHBIxX rpynn B dochomu 
wax. OTH JaHHble JIpeACTaBAIOT MHTepec B CBA3H C (~aKTOM KPYMHO- WM Mer 
rpanysapnolt crpykTypbl KucOl doctbomMoHoscTepasbl MHIIHMHOBOM OOON04 
BbIABJIACMOH THCTOXHMHYECKHMH MeTOJaMH. 

O cBaA3H AKTHBHOTO PepMeHTa C JHNONAHON PpakuHeH MHSIMHOBOH COON 
KH, TO-BHJMMOMYy, CBHJe@TeMbCTBYIOT 3HAUHTeJIbHbIeE NoTepH docdatTasb TF 
CKOJIbKO-HHOYAb JJIMTeEIbHOH OOpaOoTKe MpelapaTOB XKHPOBbIMH pacCTBOpH 
amu (oco6eHHO pH HarpeBaHuH!), 4YTO HaOsMIOLaIOCb HAMM IPH OCBOeCHHH | 
TOAUKN. | 


Hosocu6upcKul HHCTHTYT BOCCTaHOBHTeJIbHOU Tlocrynusto 
XHpypruu 11 VI 1956 
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Jornagn Akayqemun nayr CCCP 
1957. Tom 113, Ne 3 


PH3SHOJOTHA PACTEHHHA 


Jl. H. BEJJI 


OB OBPA THMOM OBPA3OBAHHH HECKOJIbBKUHX ®OTONPOAYKTOB 
| B JIMCTbSAX PACTEHHH 


(]pedcmasaeno axademukom A, JI. Kypcaxosoim 15 I 1957) 


B cllekTpe NOrmonujeHua JIMCTbeB BHICIIMX pacTeHuit win BOqopocueH, oOmy- 
@€MbIX CBETOM, HaOJOMaoTcsA HeOOMbIIMe H3MCHEHHA, KOTOPHIe UCyesaIOT pu 
[BIKINOYCHUM BosOyxaroulero cpeta ('*), BuiicHenne mpupospl BeLeCTBA, 
JTBETCTBEHHOPO 3a STOT SpeKT, MpecraBsseT 8HaYHTeIbHBI HNTepec, KaK 
MH M3 IyTel H3yyeHHA CBeTOBOL CTaquH OTOCHHTesa B AKHBBIX OPraHu3smax. 
| Wgentupukauna cboronpogyKta moxer ObiTb cylenaHa myTem CpaBHeHHA 
(KCMePUMECHTAaIbHO HaOMOAaemoro AudpepeHunanbuoro cneKTpa Norsouenua* 
AuppepenMabHbIMH CHCKTPaMH M3BECTHBIX OKPaLIeCHHbIX BellecTB. OxHaKo 
|O CHX MOP He yfaJIOcb yKasaTb BelllecTBO, uppepeHUHabHbI CieKTp KOTOPOTO 
/OBMaas Obl C HaleCHHbIM B OMbITe CHeKTPOM. BpIcKa3biBasloch MHeHHe (fe a 
TO 2KCIEPHMECHTAIbHbIM CM€KTP ABJIACTCA Pe3YJIbTATOM HaJIO*KeHHA CIeKTPOB 
(€CKOJIBKUX BeMCCTB, HO STO NpeANONOKeHve He ObIIO NOAKPeMMeHO OMbITHLIMU 
\aHHBIMH. 

B HaCTOAILeEM COOOHICHHH IPHBOAATCA pesyJbTATHI 10 HCCeOBAHHIO KHHe- 
WKH CICKTPaJIbHbIX H3MCHCHHH, BbISbIBACMBIX CBCTOM B JIMCTbAX pacreHull. 
\HaIW3 NOJIYYeHHBIX KHHETHUCCKHX KPHBbIX IIPHBOUT K BbIBOY O TOM, 4TO 
1Oq JeHicTBHeM CBeTa B JMCTbAX pacTeHHH OOpa3yeTca MO Kpalineli Mepe yBa 
MITHYUCCKH Pa3sJIMUHbIX BeIeCTBA. 

CyTb olbiTa 3aKk0Uaacb B OOYYeHHH MHCTa KpacHbim (> 670 mu) «Bos6yx- 
[aIOlMM» CBeETOM HW B H3Me€peHHH BO3HHKAaIOuINX IPH ITOM H3MCHEHHM MHTeHCHB- 
10CTH MIpOXoAmero yepes UCT ca6oro («H3MepHTeMbHOrOy) sTy4a cBeTa. V3- 
A€PeCHUA TIPOBOAMJIUCh IPH NOMOWM AudpbepenHyHambHoro cuekTpodotomerpa (°) 
IPH YeTLIPEX 3HAYeCHHAX JVIMHbI BOJIHbI H3MepHTebHOrO sya: A 487, 496, 515 
1550 Mu H IIpH Tpex rpaduKax Bpemenu: 1) npogqomKUTebHOCTh OOyUeHHA 
mcta 7’ = 3 cek., orcuer noce Havana oO6myueHuA upu t = (3), 6, 15, 304 
mecek.: 2) T= 15. cex., ¢.—= (0,15), 18, 30, 45; 60 cex.; 3) T = 1 mun. 
= (0,3, 15, 30, 45, 60 cex.), 63, 75, 90, 105, 120 cex. B cko6Kax yKa3aHo 
3peMA OTCUeTa IIPH BKJIIOUCHHOM CBETEe. 

BojsIbIIMHCTBO ONBITOB MPOBOMIOCh C JHCTbAMH 3—4-HeJeJIbHBIX pacTeHuli 
<OHCKHX OOOOB. 

Ha puc. | noka3aHbl pe3ybTaTEI THNMYHOrO oNbITa. M3 Hero BUAHO, ITO 
<AKIIbIM OMbIT IO CYWIECTBY COCTOA B MOBTOPHOM H3MepeHHH ORHOH UW TON xe 
‘HHeTHYeCKOH KPHBOH. MuHoroKpaTHoe U3MepeHHe NOBbIIMAIO JOCTOBEPHOCTh pe- 
VJIbTATOB HW CHHKAIO POUlb CPYKTYalMH (OOyCJIOBJCHHbIX B OCHOBHOM (plykTya- 
[WAMU KOSppuuNeHTa ycumeHua cdoTOyMHOKuUTeIA). Ha ocHOBaHHH COBOKyN- 
IOCTH CXOJ[HbIX KPHBbIX BbIBOJUMHCb CpeJHHe THMOBbIe KHHeETHYCCKHe KPHBbIe 
WI KAKAOTO BapWaHTa OMbITa. OOulHH BUA STHX CpeAHHX KPHBbIX H3800paxeun 
ia puc. 2. 

Kak BHHO u3 puc. | u 2, BemMuMHa, a B HEKOTOPHIX ClydaAX ake HU 3HaK 
CM., HampuMmep, puc. 2 J] unu JI/) naOmojaemoro CileKTpaJIbHOrO H3MeHeHHA 


* Tlon qubdepeHuHaJIbHbIM CMeKTPOM MOFOULeHHA MOspasyMeBaeTCA CHeKTP, MpesCTa BJIAIO- 
[Hl COOO pasHOCTh MexKY CieKTPaMH MOPMOULeHHA JIMCTa LO OOJYYeCHHA H BO BpeMA HIM MocJe 
OTYYeHHA, 


695 


3aBHCAT OT JWIHTeIbHOCTH OOJYUeCHHA JIMCTa MH OT MOMEHTA HaOJOeHuA. Tl 
Halpumep, Ha.puc. 2 IJ] BUAHO, 4TO HaOsOaeMoe Ha CBETY YBeJIMYeHHE nore 
HleHHA ObIIO Tem QouIbIUe, YEM MeHbIUe BPeMA o6syyeHuA. Hanoompuee u3ty 
HeHue HaGmoOalocb mocse 3 ceK. C Havawa o6syuenua*; sepes 15 ceK. M0dy 
Havaa OOMYYCHHA YBeMYeHHE MOPOUeHHA OKasaJIOCb MEHbUIe, a MHH 
cuycTa — ene Menbue. Ip BbIkmO4eHHH BosOyxKaroulero CBeTa 3Hak Spy 
Ta OKa3aJicd OOpaTHbIM TO ! 

es 1/1) KOTOpbIM HaOsOfasIcH Ha Ci} 

Ty, T. €. HMeJIO MECTO YBeJIH 
Hue [polycKaHHA JIHWCTa jf 
CpaBHeHMIO C NepBOHa4aJIbHll 
3HaueHHeM, HO 3aTeM MOCy 
TI@HHO YCTaHaBJIMBaJIOCch M€ 
BOHaYaIbHOe 3HayeHHe NOM 
meHunA. CnoxwkHad 3aBHCHMOC 
BEIMUMHbI ocddekTa OT J 
T@JIbHOCTH OOJIYYeHHA WH MOME 
Ta HaOJIOJeHHA MMeeT MeCTO 
IIpH Apyrux sHayeHHAX JIMS 
BOJIHbI IPOCBeYHBAaIOMLerO CH 
ta (puc. 2 J, IT, IV)3am 
me 39TOM, KaK BHHO M3 PHC. 
BS Saad BU KHHETHYCCKUX KPHBbb 
NOJIYYeHHBIX TPH pasamant| 
JWJIMHaX BOJIHbI H3MepHTeJIbHOl} 
(npocBeynBaromlero) NydKa Cai 
Ta, He MOMOOHbI Apyr Apyry 
inde Tlomyyenuple JaHubie Tp 
j HO OObSACHHTb, eCIH pew 
JIOKHTb, YTO CBeT BbISbIBaeT| 

Puc. 1. Tpamep skclepuMenTambHoH KuHeTHYeCKOH yycTe OOpasOBaHHe BCEePo JIM 


KpuBol usMeHeHHA KOsbdulMeHTa norsoumenus ** mH- 
era KoHcKux 60608. Onpit Ne 96, 18 VII 1956 r. OAHOTO HOBOrO wanda 
JlnwHa Bos! H3MepuTembHOrO MyyKa cBerak= NPOAYKTAa (oronposykta). 


=515 mu. [ipomomKuTesbHOCTh OGyYeHHA JIMCTa BO3- CaMOM JleJle, ye US TOTO bay 
Oy RalonluM cpetomM T =3 ceK.; a— BosOyxalo- TA. GTO cbopMEI KMHeTHUeCKH 
muh cBeT BiIEOHEH (a6 Fo ARORON RACE CBeT, BBI- KPUBbIX, HOJYUCHHBIX pH pai 

JIMYHBIX h, HE MOOOHbI Apy 
Mpyry, culelyeT, TO HaGIOaeMble CHEKTPaJIbHbIe HSMCHCHUA He MOTYT ObITb 06} 
CJIOBJICHbI OHM KaKUM-s1H60 (OTOIPOAYKTOM. DToO BUAHO H3 Culesyroujero. Ec 
ObI B KAKOM-HHOY 1b MOMEHT BPeCMEHH NPONCXoUIO OOpasoBaHve OHOrO (PoTonp 
WykKTa, TO aOcOMIOTHAA BeMMUMHA OPAMHATHI JudpepenHUMalbHOH KPUBOM H 
6OaeMOroO CHEKTPaMbHOrO H3MCHCHHA YBeMUNBAaaCcb Obl UpH WOOOH AH 
BOJIHbI, H, HAOOOPOT, MPH HCUeSHOBeEHHH POTONpOAyKTa MpH Bcex A HaOMOaNoO 
Obl YMCHbINeCHHe BeIMYnHbI SpdekTa. Takum oOpa30M, BC€ KHHETHYeECKHE KDE 
BbIe HMesIM Obl CXOMHbIN BHI. 

TIpeqnonoxenne 06 O6pas0BaHHH OAHOrO ~oOTOMpOyKTa TakxKe He Core 
cyeTCA CO CIeCKTPaJIbHbIMH H3MCHCHHAMH, HaOIOAaeMbIMH IPH BbIKJIIOUCHHH Boz 
Oy Kaioujero CBeTa, HM B YACTHOCTH C H3MCHCHHAMH 3Haka Sdpekta pH 515 My 
OuepuyHO, YTO HCYesHOBeHHe COTONPOAyKTa Nocse BbIKJIOUVCHHA BOsOyKak 
ero CBeTa MOXET JIMUIb IPMBECTH K TOMY, 4TO BeH4YHHA S*pdekta Oyler cTpE 
MUTbCA K HYJIIO, HO He IIpHBeyeT K MepeMene ero 3Haka. 

CnefyeT 3aMeTHTb, YTO OOHapyxkeHHoe Crpenepom u ApHombyom (7) AIMTeNE 
HOe MOCJeCBEYeHHE JIMCTbEB, KOTOPOe B IIPHHWHMe MOriO Obl MPUBeECTH K Kary 
IeMyCH YMeCHbIUeHHIO KOSPPHUMeHTa MOT ON[eEHHA MCTa MOCe BbIKMIOUeHH 
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bis MuHuMaJIbHO BO3SMOXKHOeC Ha JaHHOM MpHOope BpemsA orTcuerTa. 
Ha puc. 1—3 no ocH OpquHaT OTNOXKeHO OTHOCHTebHOe H3MeHeHHe KOIMduLveHT 
NOPJIOMCHHA JIMCTa B MpOW3BOJIbHbIX eAMHHIAX. 
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)s0y2k Jaronjero cBeTa, TaKKE HE MOXKET ObITh OTBETCTBEHHO 3a HaGsmOaemoe 
pMe€HeHHe 3HaKa oiekTa, NOCKONbKy 9KCNepHMeHTaJbHan yCTaHOBKa He 4yB- 
oS K KPaCHbIM JIy¥aM, MCIyCKaeMbIM IPH JWIMTeNbHOM TOceCcBeueHHH 
M. ‘ 

| Henpuemaemocrb mpupseyenus storo aBeHHA JWI OOLACHEHUA H3MeHeHHUA 


taka sdekTa culeqyeT u u3 TOrO, 4TO mp 4 487 u 550 mp 3HaKk sdbexta He 
eHAeCTCA, 


0b NOWeHue = ——--»— 


Gpema ———>— 


ic. 2. THnoBble KHHeTHYeCKHe KPHBbIE H3MeCHCHHHM Koadbpuuuenra MOTAOWeHHA, CHATHIC 
HM pa3NHUHbIX HHAX BOJIH H3Me€PHTeMbHOTO CBeTa A HM PasNHUHbIX MpPOMOMKAUTEMBHOCTAX 
os T; a—so30yxamHh cBeT BKJIOVeEH, O — BO30yKalOWMH CBeT BBbIKJIOUCH; 
—}487 mp, TI—r 496 mu, JIIT—2 515 Mu, JV— 550 my; 1—T=38 cexk.; 
-T=15 cex.; 3—T=1 mun. Crpenku cBepxy ycnoBHo uscOpaxaloT 3Hak H BeMUMHY 
ehPuuneHTOB MOTMOWeHHA «ObICTporoy (cTpesKa CeBa) H «MeLVIEHHOTOy (cTpesiKa cmpaBa) 
a. TIpOAYKTOB, BEIBEAeHHbIC Ha OCHOBaH HH MpHBeACHHbIX, KPHBbIX 


HHe ero B TEMHOTe 3HAYHTeEJIbHO Gombe COOTBETCTBYIOWUX CKOpocTeli BTOpo- 
| doronpoxyxta. 
 JleicTBuTesbHO, paccMOTpHM, Haupumep, KpuBpie J// ua puc. 2. [a stron 
Hub! BomHbI (515 Mu) cmeayeT NOMyCTHTb, YTO <ObICTPbIii»y POTOMpPOAyKT MpHBO- 
[T K YBeJIMYCHHIO MOTIOWLCHHA JIHCTAa, a «MeJJICEHHbIM» MpOyKT — K ero yMeHb- 
sHM10. HanomeHHe STHX JBYX H3MCHEHHH IIpOTHBONMOJIOXKHOFO 3Haka, NpoTe- 
TOUWIMX T0-pa3sHOMy BO BPe€MeHH, H MPHBOAHT K CJIORKHOMY BUY H3MePeHHbIX 
MBLIX. Tak, HallpHMep, yMeHbINeHHe S3tpeKTa IPH YBeIMYeHUH BpeMeHH OOsy- 
Mer icp. cnysan 7 — 3 cex.c T = 15.cex. u fT =1 mun.) OOyCJIOBIEHO 
CTeMCHHBIM HapacTaHHeM KOHYeCTBA «MeAJIEHHOrOy MpOAyKTa, KOTOPBHIH 
CHbIUAeT MPHpaleHuA MOrOMleHuA, OGyCOBJeHHOFO «ObICTPbIM> IPpOAYKTOM. 
)M BbIKJIOUCHHH CBeTa «ObICTPbIM» MpOyKT 3a OYCHb KOPOTKOe BpeMA Ucue- 
eT, H 3 CeK. CMYCTA, KOra MPOM3BOAUTCA OTCYUeT, OCTAeTCA JIMIUb «MejICH- 
i> TpOMyKT, OOyCJOBIMBAIOMNM YMeHbIUeHHe NOTOWLeHUA JIMCTa,T.€. YBe- 
yeHue ero MponyckanHHs. 
AnanorvuHbimM oOOpas0M MOxKHO OObHCHHTb MW BUY KMHeTHYeCKOM KpPHBOH 
a 496 my. 
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TIpu X 487 Mu «mequieHHbiiy MpokykT TakxKe, NO-BHAUMOMY,  OTIl 
CTBeH 3a YMCHbIMeHHe TorouwjeHuA, TaK Kak NO Mepe oOIyYeHHA Je 
yMeHbIUAeTCA EPO OPJOMeHHe. 

Oco6siit HHTepec MpeACTaBIAIOT JaHHble, MOJIyIeHHbIe mpd 550 Mu, Tak 


pu 9TOM JWMHe BOMHDI HaOOMaeTCA NOCTeMeHHOe BOspacTaHe MOTVIOLLe 
Ha CBeTY CO BpeMeHeM. ITO ykKa 


BaeT Ha TO, 4TO B aHHOM CJIydade 
oTMHYMe OT PaCCMOTPeCHHBIX BHE 
Tpex cylyyaeB) «Me/VIeHHBIM» 
RyKT OOYCOBJIMBaeT YBeHYCHHE | 
PIOMLeHHA JIMCTA. 
400 500 al To o6cTOATeNBCTBO, YTO BEUIM 

Ha W (KaK TOJbKO 4TO NOKAasanif 

OTHOWICHHH MeJWIeHHOrO Tposy 


KaXxKIbIM H3 TIpOLYKTOB B OTJeJE 

T CTH, CHJIbHO 3aBHCHT OT JVJIMHBI Bip 

Hbl H3Me€PHTeIbHOTO Jy4a CBeTAa, 

Ka3blBaeT, 4YTO OOa THIla CHeKTpay 

HbIX H3MeHeEHHM OOYCJIOBJICHbI He 

CTO (u3H¥eCKHMH M3MeCHeCHHAM 

500 600 jiucte, a oOpasopaHveM onTuyee 

HOBbIX IIPOAYKTOB. 
Tlonyyenuple B HacTOAIeH p 

Te JaHHbIe YKa3bIBaloT, TaKHM OO} 

30M, Ha TO, UTO Mp AeCMCTBHH CBE 

Ha JIMCT OOpasyloTca No Kpaued | 

pe [Ba pa3uIM4HbIX MpoOsykKTa, 

JIMYAIOWUXCA KaK CICKTPaJIbHbIll 

Tak WM KHHeETHYeCKHMH CBOMCTBA! 

Cyqa 0 HaluuM ocuMsIorpad 

CKHM HaOJs0JeHHAM H 10 aHHbIM B 

Ta (2), MepHoy «Obictporo» mpoxy 

(Bpema ero OOpasoBaHHA Ha CBP 

MW WCUeSHOBeHHe B TeEMHOTE) NOpA) 

Puc. 3. Tubdepenunanbupiii cnextp, o6ycuos- 10°*—107™ cex. THepnog 2xe «meq 
J@HHbIH «OpicTppimMy» (/) H «meqeHHbIM»y (JJ) HOTO» TpOykTa, KaK BUHO 

Chis non aes PN ae me ce 0) puc. 2, coctapiaeT 20—30 cek. || 

ayes Rc nepoet Cope CymlecrBoBaHle JBYX (HH 60 | 

qe) COTOHHAYUMPOBaHHbIX MpoOLll 

COB B JIHCT€ MOKET ABJATHCA IPH 

HOH TpyAHOCTeH, BCTPeyalolHxXcA JO CHX Op Up onpeseweHHu MpPMpoybl 

IL€CTB, OTBETCTBCHHbIX 3a HaOOaeMble CHeKTPaJibHble H3MeHeHHA. Mo: 

HaJl@ATbCA, UTO PpasJIMYHe B CKOPOCTH NPOTeKaHHA Pa3JIMYHbIX MPOLWeCCoB 103 

JIMT Pa3seIbHO ONPeeJIMTb CIEKTPbI COOTBETCTBYIONIUX MPORYKTOB MH TeM CaM 

HJCHTHDAUMPOBATb HX. 

Ha puc. 3 10Ka3aHbl IPHONH3HTebHbIe CIEKTPbl OOOMX MPOAYKTOB Cord: 

HO HalluM M3MepeHusaM. M3 pucyHka BUAHO, YTO CNeKTp, CHATHIN Jlelicencom | 

B OCHOBHOM OOYCJIOBJICH «ObICTPbIM»> IIPOAYKTOM. ) 
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Vucrutyt PusHouornu pacTeHuit Iloctynuso 
um. K. A. Tumupssepa 14 I 1957 
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UMTMPOBAHHAA JIMTEPATYPA 


1L.N. Duysens, Science, 120, Ne 3113, 353 (1954). # H. T. Witt; Naturwi 
H. 3, 72 (1955);°Zs.. Phys. ‘Chem’, 4, 1201955)" 2 i ee Beaa, MAH, 107, No 2, | 
(1956). *B. L. Strehler, V. L. Lynch, - Science, 123) Ne sie4, 462 n(ar 
SJ Co lemma. n, Aull. It, E. Rabinowitch, Science, 128, Ne 3201, 795 (19 
6B. Kok, Biochem. et Biophys. Acta, 22, Ne 2, 399 (1956). 7B. Strehler, | 
Arnold, J. Gen. Phys. 34, Ne 6, 801 (1951). . i 
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Jornaye Akagqemun nayrx CCCP 
1957. Tom 113, Ni 3 


IKCHEPHMEHTAJBHAA MOP@OJIOrH A 


H. C. EPEMEEB 


TKAHEBAA PETEHEPAWHSA B KODKHbIX PAHAX 
IPH MOBPE)KAEHHH CNMHHOrO MO3rA 


(ITpedcmasaeno axademuxom H. H, Anuukosetm 17 XII 1956) 


| Jlurepatypa, NocBANleHHad H3yYeHHIO paneBoro mpouecca, OCObeHHO ero 
TOMOP@OJIOrHH, OrpOMHa, HO CpeAM STHX HCCeqOBaHHl CpaBHHTebHO Maso 
200T O pellapaTHBHOH perenepalluH TKaHeli paHbl B yCJIOBHAX HapyweHUA Ux 
PMaJIbHOH HHHepBaluv. OHO U3 NepBbIX HCCeAOBaHHH B STOM HarpaBse- 
iM ObIIO Npopeyeno B 1874 r. M. Hosuuckum (!). Astop, u3syyat BIMAHHe 
pepeskH NepHdepwyecKHX HEPBOB Ha MIPOUeCChl 3aKHBJICHHA KOXKHbIX paH, 
TaHOBHJI, ITO NpOMMepaluA smuTeUA HU cuOpoOmacTuYeCKad WeATebHOCT 
pane, JIMMIeCHHOH HHHepBalWu, COBepuiaeTCA MeVICHHee, eM B paHe Ha He- 
€PpHpoOBaHHOH KOHeYHOCTH. 

B Teyenue mocieqHux [BaWaTH eT ONyONMKOBaH PA padoT, CBASAHHBIX 
H3y4YeHHeM BJIMAHHA HEPBHOM CHCTeMbI Ha MOpdoreHeTHYecKHe Mporeccst (2-5), 
{HaKO XapaKTep BOSJeHCTBHA HEPBHOM CHCTeMbI Ha XO pereHepaTOPHbIX Mpo- 
CCOB OCTaeTCH JO CHX' Op BO MHOTOM HesCHbIM. BoNbUIMHCTBO HCCuIeq,OBAa- 
eH MOKa3bIBalOT 3HAYHTeJIbHOe 3aMeJVICHHe H H3BpauleHHe Mpowecca 3a2%KUB- 
PHHA paH Tocyie AeHepBauuu ee TKaHeli (°°), BIpoweM HeKOTOPbIe aBTOPHI 
WYK MpH 32TOM MIPOTHBOMOO*KHbIC pesyibTaTEr (1°73), . 

Bee nepeyucueHHble paOoTb! OCHOBbIBaJIHCb Ha J[eHepBalMuH, MpoBeseHHoH 
yTeM llepepe3kKH TlepHdepnyeckux HepBoB. HactTosmjaa paOoTa nocBaleHa 
SIICHEHHIO OCOOeCHHOCTeEH pereHepaTOpHbIX MPOWeCcOB B TKAaHAX KOMKHbIX PaH 
PH MOJIHOM OTKJIIOUeCHHH addepeHTHbIX HU 9pPepeHTHbIX CBxA3eH C LWeHTpPasib- 

OH HepBHOH CHCTeMOH. 

C 9ToH Webio y COOaK NPOHSBOAMIAaCh NOMHAA NONepeywnHad Mepepeska CMHH- 
orO MO3ra Ha ypOBHe IAToro (a y TpeX XKMBOTHBIX Ha YPpOBHEe BTOPOro) No- 
SHHUHOFO MO3BOHKa; TCM CaMbIM OT LWeHTPpabHOH HEPBHOH CHCTeMbI OTKJIIO- 
WIHCb 3aJJHW€ KOHCUHOCTH, Ha OJHOH H3 KOTOPbIX MH HaHOCHacb JIMHeHHAaA 
MKHAA SKCIHePHMeHTaJIbHaA pana (pasmepom 4 cm) Ha 7—16 JleHb Nloce CNHH- 
YMOSTOBOH TpaBMbI. Taka Ke pana, HaHeCeHHaA Ha MepeHIOIO KOHCYHOCTD, 
[ykKusa KOHTposem. IIpeqBapHTesbHbIMH OMbITaMH ObIIO IIPOBepeHO, YTO 3a- 
UBJIeHHe paH Ha TepeHel H 3aqHeH KOHCYHOCTAX B HOPMe IIPOHCXOAUT OMU- 
ikoBo. Matepwan uid rucTomoru“yecKoro MCCMeOBaHHA OMOMCHpPOBaIICA U3 
iH B cpoKu oT | yo 79 AHEM Mocme Ux HaHeceHuA. Kycouku (uKCHpoBaHcb 
10% cbopMaIMHe MH 3aMBaIcbh B WesOMAUH. Cpesbl OKpallMBasMCb rema- 
KKCHJIMHOM C MOJKpacKol 903HHOM, MMKPOMHAMTOKAapMHHOM HIM MMKpopykK- 
HOM, 2KeJIe3HbIM reMaToKcuHHOM H 10 Manuopu. IIpu uccmeqoBaHuu CHH- 
rO MO3ra, KPOMe OObIYHBIX MeTOJ[OB OKPaCKH, IIPHMeHsJIOCb CepeOpeHHe 10 
occ — BusburoscKomy — Jlaspentpesy. [Ipoonepuposano Bcero 36 codak, ru- 
onorMyeckad OOpadoTKa MaTepHasla UpousBeyena OT 25 MKMBOTHBIX, OCTAJIb- 
ie MOrHOuIM HH B MocmeonepaluHOHHOM Mepuoge, HIM B TeueHue onbITa. Y MATH 
Oak ObLIM MpOBeJeHbI CHeMMabHbIe MOACUETHI B TKAHAX PaHbl KJI€ETOK, HaXO-~ 
HIMXCA B COCTOAHHH JeseHusd. IloqcunTplBasWCb MHTO3bI HW AMHTOSbI Ha KarK- 
MM cTayMM paneBoro mporecca, HauMHad c 4 AHA MOCe HaHeCeHHA PaHbl U 
Huan 44 qHeM, 
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TIpouspeqenuple OMbITbI MWOKa3asIH, YTO 3axKHBJICHHe KOHTPOJIbHbIX PaH 

OTMYANOCh OT THIMYHOLO 3axKHBJCHHA KOMKHBIX pan ("4); OHO 3aKaHUMBasG 
B OOJIbINMHCTBe CIYUaeB OOpas0BaHHeM HeXKHOTO NOABHXHOTO pyoua. Xap 
TepHOH OCOGeHHOCTHIO PaH, OTKJIOUCHHbIX OT WCHTPasIbHOM HEPBHOH CHCTeM 
ABIACTCA HApyIleHHe B3aHMOOTHOWIeCHHH Mexy SNMTeIveM HM TofweKa 


HM YaCTHUHOH JMCKOMNeKCauMH snugepmuca. Ero KjeTKH, OCOOeHHO B WHI 
BaTOM CJl0e, K KOHUY MepBoli Hee paHeBOrO Mpowecca YBeMIMBAIOTCH B Pi 
Mepe, culaOee OKpallIMBaroTcsa, WHTOMMAasMa UX CTAHOBMTCA MYTHOH, we 
HbIe MOCTHKH MecTaMH pasppiBarotca. IIpocrpancTsa Mexy SIMTeMaJIbHbl 
KJICTKAMM Pe3KO PaCIIMPAWTCA, MCYesaeT lapaJJIeIbHOCTh TpaHel kKwleTC 


xapaktep. Hepeyko B 93IHTeHalbHbIX KeTKaX OOHAPyXKHBalOTCA KPYyH 
Apa, IPeBbIlWalolve HOPMaJIbHble B 2—3 pasa. KomMyecTBO KJeCTOUHbIX PATI 
B SIMTeJIMH BMCCTO OObIHEIX 3—4 JocTHraeT 20—25 u Oonee. [Iponudepup 
IMM snNuTeIMH, OcObeHHO Ha Oomee NO3MHUX CTaqHAX pereHepallun, TaxKa! 
pa3IMIHON CPOpMbI — OT y3KHX JWIMHHbIX TpeOeMIKOB HM AO WIMPOKUX M MAaCC} 
HbIX OOpas0BaHHH — BpacTaeT B MOexkalllylo COCAHHHTeCIbHYIO TKal 
(puc. 1—3).Or snuTemuambHbIX BbIPOCTOB OTe HETCH HEKOTOPOC KOJHUECTBO KJ) 
TOK, KOTOPbl€ 3HaYHTeIbHO YBeIMUHBAIOTCA B pa3sMepe, MMeIOT THTaHTCki 
APO MW MOUTH He OKpaleHHy!o WHTONMAsMy. ONUTeNHaJIbHbIe KJIETKH, OTJeH 
IUveCA OT OOMero MNAacTa SMMAepMuCa, COXPaHAIOT CMOCOOHOCTb K AMHTOTHU 
CKOMY JI€JIeHHIO Apa, B pesybTaTe vero OOPasyIOTCA CTPYyKTYPbI, BKJIOUa 
mujve 2—3 u Oonee afep. Ba3gambHad MeMOpana uacTO He OOpa3syeTca, M KET 
IIPH3MaTHYeCKOrO COA SIMAepMuca 6€3 BUAMMOM TpaHHIbl CMBAIOTCA C KJ 
TOUHBIMH 3JIEMeHTaMH MOjWexKalleH COeCIHHUTeIbHOHM TKAHH. 
CoequHUTeIbHad TKaHb B He HM KpaAX KOHTPOJbHbIX PaH K UCXOMy TpeTb 
HefeM NOCIe HX HaHeEC€HHA HMeeT XapakTep TJIOTHOH HeEOOPMJICHHOH coe; 
HUTCIbHOH TKaHH C MpeHMYUeCTBeHHbIM pacHOsORKeHHeM UYYKOB KOMNAreH 
BbIX BOJIOKOH NapaJiJIeIbHO MOBepXHOCTH KOXKU. PyOuoBad TKaHb XOPOIO B 
CKYJIAPH3HpOBaHa HW OTTPaHHyena OT STHAePMUCa ACHO BbIPAKeCHHOH OasasbHa 
MemOpaHolt. KmeTounpie 3IeMeHTbI PyOUOBOl TKAaHH KOHTPOJIbHBIX paH mped 
CTaBJICHbI, TlaBHBIM OOpa3soM, @uOpouuTamu; mMexy TeM B pyOuoBOH TKal 
C HapyWieHHO WHHepBalMek MpeoOaqator PuOpoGmacTH!, CpeAU KOTOPBIX B 3 
UHTEJIbHOM KOJIMYeCCTBE OOHAPYyXUBAIOTCA aTHMMUeCKHE (popMbl KJIeETOK C yp 
JIMBBIMH (bopMamu Aep. IlyuKu KomNareHOBbIX BOJIOKOH B paHax C Hapyuuie: 
HOH UHHEpBallMeli NexKaT Oonee pEIXO H GecnopaouHo, OKpallMBarores 6.1e} 
Hee OObIYHOrO HM HMeIOT HeEACHBIEe KOHTypbl. Mexyry orgqenbHbiMH WydkKaMyH Ui BE 
JIOKHaMH, PaS{BUHYTbIMM OTCYHOH MKMAKOCTbIO, 3aMe1HbI CKOMIeHHA seliKolll) 
ToB (cTaqua 22 qua). Pacrymue KalWJAPbl H MeKHe COCY{bI OOpasyior Mp) 
NYHIMBbIC COCYAMCTHIe CTH C PaCWIMPpeHHbIM UpocBetom. Ha NOSQHUX cTayu | 
S@KUBICHHA Ha KOHCYHOCTH C HapylMeHHOl HHHepBanuell B rpaHyJAWHOHHG| 
TKAHH, SaMOJIHAIOMeH Paty, MHTHMa MW MeMa HeKOTOPBIX COCYJOB 3HaYHTeIbE| 
YToNMenbl, Apa SHAoTeMMA HaOyxXuIMe, OKPyTeHHEIe, B HCKOTOPHIX apTepH 
CaCntnO ta Roanecten cued, Hepetko mpocser xposevocinax cocya 
pupopan. Mcxojom pan wa KonegHocTax c Ha 


TKAHEH PaHbl. B HEKOTOPBIX CJIyyaax IIpOuCxoyusa SUMTeCIM3alua 3STHX Pak} 
COMPOBOK awlanca WapakepaTo30m wu o6pa30BaHnem SHAUHTCJIBHbIX SMHTE 
JIMaJIbBHbIX rpedelkKos, BpacTarwollux B COCMHUTEJIbHYIO TKaHb. | 


IIpu MU3yYUeCHHH BJIMAHUA N€pepeskKW CMMHHOFO MO3ra Ha NPOWeCch 3axKuBE 
HUA pau OblIO SaMCYCHO 3HaUHTeJIbH ' 


JIGCHHM B CBA3H C OTKJOUeCHHeEM TKaH 
HbIM MOACUET JeNIAWUXCA KNeCTOK 0 


Pyc.3 


1, PereHepatupuble mpoueccbl B paHe Ha 14 feHb (coOaka Ne 24). [ematokcwHH-3903HH. 
Ox. 10, 06. 8x; A — kouTponb, Bb — onbitT 


2. PerenepaTHBHble Mpoleccbl B paHe Ha cTaquH 42 qHeli (coOaka Ne 3). TemaroxcuaHu- 
MNHKpoHHAHroKkapmMuH. OK. 10, 06. 8X; A — KOHTponb, 5b — onbit 


3. PereHepaTHBHble mpoleccbl B paHe Ha cTaqHH 79 qHeli (co6aka No 23). TematroxcusuH- 
HHKpOHHAuroKapMHH. Ox. 10, 06. 8X; A — KouTpomb, 5 — onbir 


, T. 118, Ne 3, Epemees 


2 a 
, , 


TO COA SMUAepMuCa, HO B 3HAYHTeIbHO OOJIbIIeEM KOIHYeCTBE B ePO LIHIO- 
foM culoe. OOpamjaer Ha CeOA BHHMAHHe KOMMYeCTBEHHOe NpgoOsMaanHe aMu- 
30B Haj] MHTO3aMH Ha Ooslee MO3AHUX CTaquAX 3axuBNeHHA. Hapagy c o6pry- 
MM (urypaMH aMHTO3OB BCTpeyaloTcaA MaCCOBbIe (pparMeHTalluu sep, MpH- 
Wave K OOpasOBaHHIO MHOFOAepHbIX SIEMeHTOB, COepxKamux oT 3 JO 
ajep. B panax Ha KOHeYHOCTAX C HapyIe€HHOl WHHEpBaluell B INMAepMuce 
efO NIPOHSBOAHbIX HaOMOJaNIOCch OoMee AKTHBHOE JeJIeCHHe KJIETOK, YM B CO- 
MHUTeIbHOK TKAaHH. JlensmjMecad KeTKH NOABAAIOSCA B TAKHX MPOW3BOHbIX 
ujepMuca, rye B HOpMe OHH HaOOJalorcA Kpaline pe3ko, HalpuMep B x*xese- 
CTbIX HW MHOSIIMTeIMAaIbHbIX KJI€CTKAX MOTOBBIX Kees. []oycueThr noKa3asn, 
O MHMTOTHYeCKaH AKTHBHOCTb KJICTOK STIHJepMHCa B paHaX Ha KOHeYHOCTAX 
HapylieHHOl HHHepBallueH Oomee 4YeM B IATb pas MpeBbilliaeT AKTHBHOCTb 
KOHTPOJIDHBIX PaHax, a WHPPbl AMHTO3OB BOspacTaioT B HECKOJIbKO JCCATKOB 
i3* . 

TakuM oO0pa30M, OTKJIIOUeHHe TKaHeH OT WeHTpasIbHOH HepBHOH CHCTeMbI 
SbIBAeCT CJIOMKHBIM KOMINVICKC AHCTPpOPuyeCcKHX ABJICHHU, BbIPAMRKaloulHXcA B 
YPYWeHHH KOPPeATHBHbIX MeKTKAHEBbIX B3AMMOOTHOIICHHH, 3aepxKKe HU 
BPACHHH PasBHTHA H CO3PpeBAaHHA COCAMHUTEJIbHOM TKAaHH, a TaK2Ke B CTHMY- 
IWHH MUHTOTHYeECKON HW OCOOeCHHO AMHTOTHYeECKOHM JeATeMbHOCTH KJICTOUHbIX 
emeToB. Bce 9TH Mpollecchl OOYCIOBIMBAIOT YCHJIeEHHY!O MpomMpepaluio Smv~- 
JIMA, CFO 3HAUHTCIbHBIM HHPUIbTpaTHBHbIM POCT C ABJICHHAMH NapakepatTosa 
JMCKOMIIeKcalluio smvyepmuca. Kpome Toro, OTKsIIOUeHHe TKaHel OT HEPBHbIX 
sHTPOB. IIPHBOAUT K CTHMYJAUMH KJIETOUHBIX JeIeHHH, MPHHAMAIONIHX Oecro0- 
AOUHLIM XapakTep, MPpH4eM, KPOMe MHTO30B, CTHMYJIHMpyeTCA AMHTOTHYeCKOe 
~eHHe HU (parMeHTaluA Aep B SINMTeIHH. 


JleHHHTpaycKHli BeTepHHapHbIM WHCTHTYT Iloerynuso 
14 XII 1956 


HWMTHPOBAHHAS JIMTEPATYPA 


~ 72M. Hospunckul, Apx. ser. nayk, 2—3 (1874). #7 HW. . X.momuna, Apx, 
faT., THcToul. H sMOpHon., 29, 2 (1952). %U. 0. Xaonuua, JAH, 86, Ne 1 (1952). 

H. H. Auuuxos, 1. M. Kab6o0THHCKHEH Hgp., Apx. matonorun, 18, No 1 (1926). 
H. lr. Xnonunu, H. A. Wesueuxo, JI.B. Bepaun, Brom. 9skcn, 6u0u. 4 Men., 
PeNe 2 (1956). © B. M. Ultrapk, Cos. xupypr., Ne 1 (1936). *7®. A. Typesaug, 
AH, 31, Ne 4 (1941), §C. Il Mporononos, I[larorenes u sevenve AMTeIbHO He 
pKuBalomyHxX paH, M., 1950. %® H.C. Epemees, CO6opn. pador. Jlenuurp. Ber. HHCT., 
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Dx., 
BC. 
a, 
“138 


* B HopMe yHCI0 MHTO3OB H AMHTO30B B paHax Ha Oeslpe HM Mleye He MOKasavi0 pasmMuni. 
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QIKCHEPHMEHTAJILHAA MOP®OJIOTT 


JI. B. MOJIEXKAEB 


M3MEHEHWE PEFEHEPALLMOHHOM CIOCOBHOCTH 
YW MMMYHMTETA B OHTOPEHE3E Y BECXBOCTbIX AM®UBUM 


(IIpedcmaeaexo axademuxom JI. A. OpOeau & XII 1956) 


SKCIEPUMeHTAIbHO paspaOaTbIBaH B TeYeHHe MHOFHX JeT MpoOsemy yTp 
H BOSOOHOBJIEHUA pereHepallHOHHOM CHOCOOHOCTH Y XKMBOTHBIX, MbI OOHAapy 
JIM 3AKOHOMepHY1O CBASb Me%Ky H3MCHAIONIMMUCA B OHTOTeHe3se y OeCXBOCT! 


ampu6uli perenepallMoHHO CiOCOOHOCTbIO HM HMMYHHTeTOM K 3a00JIeBaHHi 


KpacHyXOl w Canpomernvel. YKa3aHHbIi BOINpOCc He paspaOoTaH HM B MTepaTy| 
He OCBeLMeH, M@xKJly TEM KaAK OH HMe€eCT TeEOpeTHYeCKOe MW MpaKTHYeCKOe 3HayeHh| 
C pyro cTopoubl, 3HaHve HeKOTOpPbIX OOMMX 3aKOHOMEPHOCTeLi OHTOTeHET 
yeCKOrO H3MCH€HHA HMMYHUTeTa Y XKHBOTHDIX MpeACTaBJIAeCT H3BECTHbIH UHI 
pec WH Quid Mequunubl. Kpacnyxa uM CallpomerHua — 9TO UN*eKUMOHHHIE 3a 
JI@BaHHA, OUCHb PaCMpocTpaHeHHble cpequ amuOult uw pplO. Kpacnyxa fla 
BCIBILIKH SMM300THH HM HHOra MpHBOAUT K MaccoBOH THOesH MPOMbICJIOBE! 
pbi6, Kak, Hallpumep, ca3aHa H seta B A30BCKOM MOpe HIM Kaplla B Ipya 
Kpacnyxa y sarylwek u pbiO BbIPakaeTCA B CHJIbHOM IIOKpaCHCHHH KOXK\ 
OOpa3s0BaHHH KOXKHbIX A3B, pasyBaHHH %XHBOTa BCJIeACTBHe aclluTa HM rHOed! 
X%KMBOTHHIX. I]pu ammyTaluM KOHeYHOCTeH y JAryWeK HMHeKUMA TonMaya 
B OTKPbITyIO PaHy, KYJIbBTH He SMMTeMMBHpyeTCA, OCTAeTCA OTKPbITOH, CHVJIbI 
KpacueeT, pacilyxaeT, OCO6eHHO B AuCTambHOH uwacTH. Bos6yqurenem KpacHii 
XH, WIM reMopparMyecKol CeNTHIEMMH, ABJIAIOTCA, 10 OAHUM aBTopam, Bacilll 
septicaemiae ranarum, no ApyrumM,—supyc. B npyoBpix u H€PeCTOBOBBIP}) 
CTHbIX XO3AHCTBaxX OopbOa C KpacHyxOH pbIO BeeTCAH MeJIMOpaTHBHbIMH HM Ch 
HUTApHO-rHrMeHHyeCKMUMH MeTogamu. J]enaloTrca TaksKe NOMbITKH BakUMHAp 
BaTb pbIO MpPOTHB BOsOyAuTeNA KpacHyxu. J[pyrue Ononoruyeckue MeToOpi 
OopbObl C KpaCHYXOM MyTeCM NOBbILICHHA CONPOTHBJIACMOCTH XKHBOTHBIX COBE } 
WeHHO He pa3paOoTaHbl. Sa6oeBaHHe Canpouernuel BbIpPaKaeTcA B NOpaxKeHyil 
KOXKHBIX MOKPOBOB XKMBOTHbIX TrpHOKom Saprolegnia B Buse MWymIHCTOH Gene 
BaTO-CepOH MJIeCeHH, pasbeaHHH KOK, HHTOKCHKAaLHH HW ru6eM XMBOTHBI| 

Kak MW BeCb OHTOreHe3, MeTamMopdos y OecxBocTHIX ampbuOul B KpaTKOD 
BHJOM3MCHeHHOH (bopMe MOBTOpAeT cbuNOreHe3s STHX KMBOTHBIX. HuomorMyecK 
OH ABJIACTCA MPHCNOCOOJIEHHeEM XKMBOTHBIX IPH HX Mepexose OT BORHHIX yCu 
BHM CyleCTBOBaHHA K HaseMHbIM. IIpu 9TOM Nepexoqe UW3MeHHeTCH Bed 
THM OOMeHa BeLIECTB: BABOe BO3PacTaeT a9poOHOe JbIXaHve, MPOHCXOANT Tt 
pecrpoiika BceX OeIKOB XMBOFO Tela, TepAIOWerO BOAY, YCHAMBAaIOTCA MpoLes 
Cbl CHHTe3a OeIKOB, H3MCHACTCA (YKHCIAeTCA) AKTHBHAA peaKUMA BHYTPeCHHEe! 
cpegpi (*, °, 4). Ha sro dusnonormyecKoH OCHOBe coBepiuaeTca mopcdouori 
yeckand Nepecrpolka BceX OpraHoB H dyHKUHH xXHBOTHDIX. Ilo JocTuKeHH 
2KHBOTHBIM HeEKOTOPOH OuMoorMyecKOH HM (usHOMOrMYeCKOli cTaquu, y Her 
HeOOXOJMMO W3MeHAeTCH pereHepalHOHHaA CHOCOOHOCTh KOHeUHOCTeL: H Apyrt 
opraHon("®). Tlocnequad ABIAeTCA OMHOM U3 NIPpHCNOCOGUTeNbHBIX COpM Cama 
BOCIPOWSBeeCHHA 2%KMBOTO BeLIeCTBa, OOYCJIOBJIEHHOrO ero MOBpexeHHeN 
B ocHoBe BCAKOFO Iipowecca pereHepaluu Je2%KUT OOMeH BEIIeCTB, AaCCHMHJ 
WMA-MCCHMYJIAUMA, IpH4eM Beylly!o pOJIb HrpaeT accumuaauua. Bo BcAKO 
mpowecce pereHepalHW Mbl MOXEM BbIACIHTh ABe usMonoruyecKue cTaqHE 
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IsMYaIoNNecaA TO THIly OOMeHa BemlecTB: 1) craquIo pa3spymleHHa u Jequdde- 
HILMPOBKH, XapaKTePUS3YIOULYIOCA TIMKOJIM3OM, MPOTeONH3@M, YKUCJIeHHeM 
[yTpeHHel cpefbI, H 2) craquto pocta H AudepeHuMpoBKH, XapakTepu3yrouLy1w- 
| MOBbIMCHHEM aspoOHOrO AbIXAHHA, CHHTE3OM GeJIKOB, ONLeIOUCHHeEM BHYTPeH- 
HM Cpebl H APyrHMu Mpvsnakamu. [loqaBnenne nepBoli cTaquH perenepallun 
200X OJMMO IIPHBOAMT K BbINAaeHHIO ee BTOPOH CTaqMH, T. €. OTCYTCTBHIO pere- 
spauuu opranos. BoccTanopenve pesyUHpOBaHHOH NepBol cTauu MpHBOAUT 
BOSOOHOBJICHHIO yTpayeHHOH pereHepalHOHHOH cHocoéHoctH (14). MmMmMyuuter 
TaAHH3Ma K HHeKIMAM TakKe eCTb IIpHcnocoGyleHHe, oMpeyesmmioureeca OOMe- 
IM BeeCTB, HO 9TO CBOMCTBO OpraHH3Ma, B IPOTHBOMOJOKHOCTL perenepa- 
AM, OCHOBAHO He Ha aCCHMHJIAWHH, HE Ha CaMOBOCIIPOH3BeeHHH, a Ha JUCCH- 
WJIAWMU, paspyWIeHHH, YHHYTOXKEeHHH VyxKbIX OesKOB. Takum 06pa30M, HMMy- 
ATeT TECHO CBASAH C pereHepalHOHHOH CHOCOOHOCTHIO Yepes OOMEH BeLeCcTB. 
O9TOMY MbI CUHTAeM, YTO HMMYHHTeET MOXKHO HallpaBJICHHO H3MeHSTb, H3Me- 
AH pereHepalHOHHY!O CMOCOOHOCTb %XHBOTHOTO OpraHH3ma. 
OKCNepHMeHTaIbHad YacTh padOoTH! Oblia BbIMOMHeHa Ha KponoToBcKol 
fonoruyueckoH cTranuHu. Iloy onpir 6bI0 B3ATO Oonee 300 B3pOCubIX MATYIUIeK 
2ana temporaria) u 100 xepmanox (Bombina bombina), pa36uTbIx Ha cepun 
9 10 sk3emnmapoB, Hu Sonee 1800 ronoBacTHKOB TpaBAHOH JAryluKH — 110 
J—5O sk3emIJIApoB B cepuH. Bapocupre ocoOu cosepxaHCb B OOJIBINMX aKBa- 
AaIbHbIX OaHKax, MMe HM CJlyKHIM MydHBIe YepBH. LomopacTHku cojep- 
aivcb 10 20—30 WITyK B MpOcTOKBaluHHax C BOMOH B OObemMe 1,5—2,0 a. 
ofa cMeHsuIacb exegHeBHO. IIvmeli HM CiyxXUIa HUTYATaH BOJOPOCIb 


Spirogyra). 

Crayuu pasBHTHA TOMOBACTHKOB ONpeeANHCb MO MOAMPHUMPOBAHHOH Ha- 
(°) ra6nuue JI. A. Basaxepa (4). Cragua 1 — saquue KOHedHOCTH ere He 
€IOT PaCWICHeHHbIX CyCTaBOB MexKy SexpoM u rovsenbio. Craqun I] —6expo 
TOeHb OOpasytoT TyNOM yrou (B 3aBHCHMOCTH OT CTeMeHH PasBHTHA KOHEUHO- 
eH pasauuator craquH Ila u II6). Craqua II] — 3aquve koneyHocTH xXopouio 
3BUTHI H NOABWKHI. Begpo urowsenb OOpasyioT ocTppl yron (Ha craquu Illa 
peyuue KOHeUHOCTH CHapyxXM He BHAHBI, OpiowKo OKpyrsoe; wa craquu II16 
SIOWUKO MlOJpKapoe BCEACTBHE PesOpOIMM KHMICTHUKA, JIOKTH TepeHux KOHeY- 
oeTeli BHICTYMaloT 3-0, ONepKysApHOH MeMOpanbl). Cragua IV — mpo- 
aeTca OjlHa, a 3aTeM Jpyraad nmepeqHaAd KOHeHOCTD. Craqua V — mponrc- 
IMT rlocTenleHHad pe3sop6uHa xBocta. IIpu yueTe pe3yJIbTaTOB OMbITa MbI 
"Tau 3a OTCYTCTBHe pereHepalluu CyYaH PiaKOro 3axKUBIIeEHHA HIM OOpa- 
BaHHa HeOOJbUIMX BbIPOCTOB Ha paHeBOM MOBePXHOCTH; aTHMHMYHON perene- 
ivelt CUNTAaIM cyYaN ypojMBO OPopMupOBaHHOlt KOHeYHOCTH, THNMIHOH 
reHepallvelt — cyan oOpas0BaHixl HOPMAJIbHOM KOHEUHOCTH. 

Y rowopacTHKOB AMIIYTHpOBaIMCb 3aHWe KOHCYHOCTH Ha yPOBHEe KoueHa 
H MO CTYMHe, y B3POC/IbIX 2KHMBOTHBIX — NepeHHe KOHeYHOCTH N10 CepeMHe 
JemNeubA WIM oO 3anacTbio. B ompiTe mocse aMiyTalnu KOH€4HOCTeH 2KHBOT- 
l@ KOHTAarvo3HO 3apaxkasucb KpacHyXxol uJIM CallposerHueH NyTemM TMomelte- 
@ UX BMecTe C OOJIbHbIMH XKHBOTHBIMH Ha 5—/7/ CyTOK HM MoOsBeprasMcb pas- 
@uHBIM OOpaGoTKaM: MOMellaHCb B pa3IHYHbIe TeMIepaTypHble YCuJOBUA, 
SpaOaTbipasiuch Pa3JIMUHbIMH XMMHKAJIMAMH B TeveHHe 5—10 que (B CyTKH 
5 10—15 uacos, Bcero qo 80 uacoB)—5% pacTBOpOM IIIOKOSHI, 0,5% 
TBOPOM MOBapeHHOH COM HM AHTHCeNTHKOM (cymbaquasHHOM B KOHMeHTpa- 
au 1: 2000). Baugy oOmmpHocTH MojonbiTHoro MaTepHana HM AocTaTONHOu 
IpeeeHHOCTH MOMYYeHHbIX Pe3yJbTATOB HaHHbie OyAyT H3IOx%KeHbI CYMMAapHO. 
TomopacTHKW H B3pOCsIbIe KMBOTHbIE HHDPALMPYIoTCH 3a60leBaloT KpacHy- 
wv caliponernuel Muh Tocne MOBpexK MCHA KOPKHBIX NOKPOBOB HIM Mopa- 
Hud. )KHBOTHBIC HeMOBpexKeHHbIe H HaXOMAMIWeCH B XOPOLICM (pu3HOOrH- 
xCKOM COCTOAHHH, YIMTaHHbIe OOLMHO He 3a0OJleBalor. JIM4MHKY HV B3poOcuble 
ePIAHKH 3HaUMTebHO Gomee YCTOMUMBbI K Kpacuyxe UH CallposenHHn, yeM 
aryuiku. [Ip aMilyraldu KOHeYHOCTeM M KOHTAKTe C 6OJIbHbIMM 2KHBOTHbIMU 
pocuble JAryuIKH 3a0omeBaloT Kpacnyxoi B 100% cay4yaeB u 3aTeM morn6air, 
B3POCJIbIe HKEPIAHKU 3a0oeBaIoT U TOrHOaioT B OTACJIbHbIX CYUAAX. 
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B onTorene3e y OeCXBOCTHIX aMPHOMH OHOBPeCMeHHO HM 3aKOHOMePHO M3 
HACTCH CMOCOOHOCTh K pereHepallHH HW COMPOTHBJIAeCMOCTb K uHpeKUAAM. 
aMIlyTalMH KOHeYHOCTeH Ha YpOBHe KOJIeHa Y TOJIOBACTHKOB TpaBAHOM JATY 
Ha craquu I mpoucxoquT TumMuHad perenepauna B 100% ciyuaeB, IPH aM 
Tal Hwa craquu Ila —p 42%, Ha ctaquu II6 —s 4—5%, na craquu | 
OHa oTcyTcTByeT. PaHbl HHDMUMPyIOTCA AO SNMTeIM3alHH aMIMyTHpOBaHH 
KOHEUHOCTeH, KOTOPad Upoucxo_uT B TeyeHve 10—12 yac. IIpu amnyrayuu 
craquu I romoBacTHKH He 3a00seBaloT KpacHyXOH, IPH aMMyTalluu Ha CTap 
Illa 3a6oepatoT 4 MorMOaT B 10%, anpu amuyTauuu Ha craqun 1V — B 4 
caryuaes. [Ipu amnytauuu Ha craquu [16 HaOmoqaeTcaA 3aMevaTeJIbHOe ABJICHI 
HHPUUMPOBAHHble PaHbl BHAaYae TlaKO 3axKHBaIOT WIM HadHHaloT pereney 
pOBaTb, a 3aTeM, KOIja 2%KHBOTHbIe JocTuratoT cragquu II] —IV, orkppiBaror 
HM XKMBOTHBIe MOrHOaloT OT KpacHyXH; B 9TOT KPHTHYeCKHM NepHoy Ha ruiag 
HU3MeHAIOTCA HW CMOCOOHOCTb K pereHepallMH, H MMMYHUHTeT, OTH JaHHble XOpo! 
corjacyroTrca c HaOmogeHHamu P. WU. Benkuyna u K. A. Opuze (?), 4To akg 
JIOTMH, HMMYHH3HpoBaHHpe B. septicaemiae ranarum, nocje MCKyCCTBeH 
BbISBaHHOrO MeTamopdosa TepxloT mpHMoOperenHbId uMMyHUTeT. Munaye usp 
HAeCTCA IPH MeTaMopdose COMPOTHBJIAeCMOCTh K CallponerHuu. Ha ctTayuui 
TOJIOBACTHKH JIerKO 3a00uleBaloT CallpomerHuHel, a Ha ctaquax III6—IV 
3a0ouleBaloT. )KHBOTHEIe, 3a00/leBIHe Ha CTaquax I unu II, Bo Bpema MeTama 
(po3a CaMONPOH3BOJIbHO H3uleunBaloTcAH. BeposvTHo cCxXoOHOe ABJIEHHe B OT) 
IWeHHH Apyrux MHdpeKWMH UMeeTCA TakKxKe H Yy ApPyrWX X2KMBOTHDIX. 

PereHepalHOHHy!0 CNOCOOHOCTh H HMMYHHT€T MOXKHO H3MeCHHTb, H3MeH 
YCJIOBHA CYULCCTBOBAHHA XKUBOTHBIX, XO H CKOPOCTb OHNTOreHesa, Tas3006M 
OKHCJIMTeJIbHbIe HW MpOTeOMTMYeCKHe Mpoueccnl Hu mp. IloBpmmenue TemnepaT 
YCHJIMBaeT 3a00JIEBAeMOCTb XKHBOTHBIX KPaCHYXOM, MOBbIIMaeT MpOLeHT cme 
HOCTH; NOHWKeHHe Temiepatypbl Jo 4—6°, HanpoTHB, NOBbIINaeT CONPOTHBS 
€MOCTb TOMOBaCTHKOB HM JIAryumek. C Apyrol cropounl, Nocmequee yxyuiaer 3) 
reHepauio y rOuOBaCTHKOB Ha CTaquu I uw yayumaer ee Ha craquu II (2). ») 
powee NMTAHHe, OCOOeHHO PacTHTeIbHOe, MOBbILAeT MMMYHUTET H perenepalne 
Hy!0 CHOCOOHOCTb y ToulOBaCTHKOB H saryueK. HegocraToK Kucaoposa u u36) 
TOK IIpOAYKTOB BbIAeIeCHHA B HapyXHOH cpeye pe3sKO NOHMKaeT UX CHOCOOHO 
K perenepauuu (7). Tupeouqu3saluHa 3Ha4uuTeIbHO ycKopseT voranol 
NOBbIMaeT Ta300OMeH, OKHCJIHTeIbHbIC Mpouecchl u AudcbepenmupowKy Tr 
Hei (’), yCKOpseT noTepio perenepalHOHHOli cnocoOHocTuH KOHeUHOCTeli! 
OecxBocTbIx ampuOul (°,1°), crumysMpyeT perenepalmio y xXBOCTaTBIX amipuG 
(°) H saxKMBeHHe pan y YenoBeka (?). IlosToMy mMoxHO Mpequonarats, 
OHa MOBbICHT COMPOTHBJIACMOCTb FOJOBACTHKOB K CalpoOuerHHu WM MOHU3HT 
K KpacHyxe. | 

OAHOBpeMeHHOe UH pasJIHYHOe H3MeHEHHe MMMYHHTeTa K pa3JIMUHbIM 3a 
JICBAHHAM B OHTOFeHE3€ ABIACTCA OOMEOMOMOrMYeCKOH 3aKOHOMePHOCT 
HaOmoqaiomlelica y OeCXBOCTHIX ampuOult, a TaKxe y pacTeHuti (5) w uemoBeKa (| 


JjaHuble O Heli JONOMHAIOTCA JaHHbIMH O6 OHTOreHeETHUeCKOM H3MCHeHHH pei 
HepauMOHHOH CmocoOHocTu. 


XMUMHKaJIH€B, H3MCHACTCA 3a00IeEBAeCMOCTh XKHBOTHBIX. M3menenue 3a60neR, 
MOCTH 3aBHCHT H€ TOJbKO OT H3MCHCHHA SallMTHbIX CHJI 2KHBOTHbIX, HO Ml 
MpAMOrO BJIMAHHA XMMUKAJIMeB Ha’ BOsOyAMTeNeH KpacHyxXu u canpomeruEl 
PesyAbTaTbl STHX OMDITOBR MpeACTaBsIAIOT HHTePeC B CBABH C BOIpocom 06 He} 
CKaHHH BO3MOKHBIX CMOCOOOB BOSeHCTBHA Ha JaHHbIe 3a6oeBaHUA y am@ 
Ouli HM pblO, OMHOBpeMeHHO NOKa3bIBad, Kak TPH 9TOM H3MeHACTCH pereHepallud 
Hast CHOCOOHOCTb. OOmlaa OOpaboTKa pacTBOpOM LATOKOSBI IIPHBOAUT K BO3q 
HOBJICHHIO PereHepallMOHHOM CHOCOOHOCTH KOHEYHOCTeH H OHOBPeMeHHO TICE 
MaeT MPOUCHT CMPTHOCTH OT Kpacuyxu. I]pa amnyTaluu KoHeuHOCTeli Ha yp 
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KOJIeHa y TOJOBACTHKOB TpaBAHOH JIArylWKH Ha cTaquH II6 B KoNTpose TH- 
Ha perenepalua HaOsmogaetca B 1,9% cayyaeB, aTHNHUHaN B 28,2% xu 
yTCTBHe perenepaluH B 69,9% curyuaeB, a pH OOpaboTKe RIIOKO30H CooT- 
eTBeHHO B 18,6; 51,8 wu 29.6%. Ilpm amnyTaunuu crymHH Ha crTagun Illa 
OHTposle THNH4HaA pereHepaluaA He HaOmIOJaeTCA, aTHIMMYHAaA KOHCTAaTH- 
tea B 61,6% mu orcyTcTBHe pereHepalHH B 38,4% cay4yaeB, a IpH OOpaboTKe 
\KOSOH CooTBeTCTBeHHO B 10,0, 70,0 u 20,0% cayuaes. IIpu amnyraunn Ko- 
HOCTeH Ha YpOBHe KOJICHa 2KHBOTHbIe NOrHOaH B KOHTpoe Ha cTayun I16 
7%, Ha craqun IIa — B 10,0% u Ha ctaguu IV,;—B 45,0%, a mpu o6pa- 
Ke rwoKo3s0H — na craquu 116 B 32,0% u Ha craquu IV — B 92,0% cay- 
3. Ecau pacTBOp rJiOKO3bI BCKHIATHTb, TO CMe€PTHOCTb 3HAUHTeJIbHO CHH- 
‘tea: Ha cragquH 116 yo 10,0%, a nacragun IIIa qo 26,0% curyyaes, 4TO yKa- 
aeT Ha pOJIb HH*eKUHH B Mpouecce. IIpu oOmeh coeBol oOpaboTKe rojo- 
fHKOB Ha cTaquu Ila perenepauun cTuMysupyetca Ha 9,3%. OHOBpeMeHHO 
Bani oOpaboTKa H3sIeuHBaeT XKHBOTHBIX OT CampOJIerHHH, HO He BJIHAeT Ha 
cHyxy. O6pa6orka cynbdayqua3sHHOM pesoTBpalaeT 3a0oeBanve Kpacny- 
TOJOBACTHKOB H JIATYWeK, He BHAA 3aMeTHO Ha pereHepallHOHHy!0 CIoO- 
4OCTb KOHeUHOCTeH. 


BuBOoOH 


. B ontorenese OecxBocTsix ampHOui mpH MeTamopdo3e 3aKOHOMepHO H 
OBPCEMCHHO H3MeHAIOTCA pereHepallHOHHad CMOCOOHOCTb H HMMYHHTET: CIIO- 
JOCTb K pereHepallHH KOHCYHOCTeH H ApyrHX OpraHoB MafaeT, CONPOTUBIAe- 
Tb K KpacHyxe TlayaeT, a K CallpOJIerHHH MOBbIMAeTCH. 

2. PerenepalMOHHy!0 CIOCOOHOCTh HM WMMYHHTeT MOXHO HallpaBseHHO 
CHHTb, H3MCHAA YCJOBMA CyleCTBOBaHHA 2%XHBOTHBIX WJM BOSelCTByA Ha 
_ opeseeHHbIMH (bakTOpaMH B OMpeeseHHbIHi MOMeHT OHTOreHesa. 
Heo6xoqumo pa3pa6oTaTb 9TOT BoMpoc Ha pblOaX HM Apyrux oOvekTax, 
JOUWMX [pakTHuecKoe 3HaYeHHe WIA HapOMHOrO XO3AHCTBa HM Me/MIUMHBI. 


Vucrutyr MOPMOJIOrHH 2KHBOTHBIX Tocrynuso0 
- um. A. H. Cesepnosa , 30 1 1956 
% Axajylemuu HwayK CCCP 
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IKCHEPHMEHTAJBHAA MOP@O/JO. 


H. B. XPHCTOJIFOBOBA 


K BONPOCY OB HCTOUHHKAX OBPA3OBAHHSA OCTPOBKO 
B MUMMJIAHTATAX TMOJDKEJYOUHON DKEJIESDI 


(ITpedcmaenexo axademuxom H. H. Ilmaaveaysenom 20 XII 1956) 


JlutepaTypa MO HMIIaHTalHl NOJKeyAOWHOU 2Xesesbl OUCHb MaJIOUN 
Ha. Cpequ uccieqopaTesel HeT CNHHOYWIHA B MH€HHAX O BOSMOXHOCTH, , 
Mepax HM cmocoOax pereHepallH 9K30- H SHAOKPHHHbIX 9JIEMCHTOB TOKEN 
HOH >Kesle3bl MPH MMIMVJIaHTalHH. 

Bompoc 0 npeppallleHuAxX SMMTeIMA NOP KEy JOUHOM KeNe3bI IPH SKcIepk 
TaJIbHbIX YCJIOBHAX KaK B COCTaBe WeOrO OpraHH3Ma, TaK H B KYJIbType T 
QO CHX MOP OCTaeTCA OTKPBITbIM, MOCKOJIbKy PakTHYeCKH MaTepHaJ HEME 
YHCJICH HW HeAOCTaTOUHO NOHO U3y4YeH B MOPCOJOrHYeCKOM OTHOLICHHH. | 

Oco6ple TpyHOCTH, C KOTOPbIMH CTaJIKMBaeTCA UCCJeCOBaTeb IPH YM 
Tal MOWKeyAOUHON AKeMesbl, 3aKOVaIOTCA B TOM, 4YTO OHA ABJACTCA C 
HOM, COWeTAIOULHM B CeOe COOCTBEHHO JBe 2Kee3bl, PasJIMUHbIX 10 *PyHKI| 
CTPOeHH10, HO BOSHHKIIMX B Mpouecce pasBUTHA W3 OAHOFO 3auaTKa. 

He kacascb Bompoca 0 peBpalleHHH 9K3OKPHHHO"O SMMTeIHA NOW KeMy) 
HOM xKee3bl IPH UMMaNTauMH (YTO MOApoOHO onucaHo (*”)), MBI OCTaHOBS 
Ha BONpocax, NOCBALICHHbIX CybOe OCTPOBKOBbIX KJIETOK HM HCTOUHHMKaM Hi 
co6aM OOpa30BaHHA OCTPOBKOB B MMIVJIaHTaTe. 

BoJibuiwHCTBy HccefqoBaTenei, ucKiouad A. A. Hemusopa (8), Yast 
Vopuca (*) u H. C. Uncrosuya (°), ne yqaocb O6HapyKUTb OCTPOBKOBYW0 TH 
B UMMJIaHTaTaX %KeJe3bl, XOTA HMeCHHO BOMPOC O BO3MOKHOCTH OOpasoBa) 
OCTPOBKOB B HMIIIaHTaTax IpefcTaBaeT OONbWIOH MHTepec ZA mpobd) 
caxapHoro jMaGeta. / 

OqHakO STHMHM MCCeOBaTeMAMH He ObIIH MpoBeyenbt HaOwO,eHHA 
PaHHUMH CTaqWAMM pasBuTHA MMNManHTaToB. UM Bompoc 06 ucTounukax H cit 
Oax OOpa30BaHHA OCTPOBKOBbIX KJI€TOK B MMIMaHTaTaxX JO CHxX Mop octal 
OTKpbiTbiM. Jia ero BbIACHeCHHA MbI NocTaBuuH Mepex cobolt 3ajauy ni 
HOrO, J€TaJIbHOrO W3y4eHHA BOCCTAHOBHTCJIBHbIX MpOWeccOB B HMIMJAaHT! 
HauHHad C MepBbIX YacoB Nocse NepecayKu. | 

Marepuasiom just HacTosuel paOoTsl Nocly xa MosKeryqounad xe. 
OeuIbIX KPbIC B BO3pacte oT 1,5 yo 4 mec. 

Aaa HCCJICMOBAHUA MpOWUeccoB, MpOMCXOAAMIMX B MMMIaHTaTe NospxKesy, 
HOM 2KeJle3bl, HAMM Oba HCNOMb3OBaHa MeTOAUKa Jla3apeHKO, HO MMMaHT 
KYCOUKOB XKeJIe3bl NPOHSBOAMACbh HE B NOAKOXHY!O PbIXJYIO COCMHUTENb: 
TKaHb, a B CKJlaqky OpboKeliKM TOHKOM KuuIKH. BpiOop mecta uMaanTaunu 
OmpefeseH B Pe3yJbTATe MpeABapUTeAbHbIX OMITOB, KOTOPbIMH ObIWIO BbIA 
HO, YTO Oppnkeika MpeycraBsneT HaHOonee OAarONpHATHOe MeCTO JIA MMII 
TAH NOKeyOUHOW *KeNesbI. 

VMimnsanratbl W3BuieKaucb 10 ucTeyenun 3, 6 u 12 vac. 1—7, 9—I11,, 
L520; Bis 30, 60, 75 que. Ja crumyupopanua Ppa3sBHTHA B MMMIAaHt 
SHAOKPHHHOM TKAaHM %Kese3bI SKCMCPMMeCHTAIbHO CO3faBalach HeKOTOpas ¢ 
€Hb HHCYAAPHOM HeqocTraTouHoctTH. [na sToli wen Oba mpoBeyena pesek: 
YacTH 2xeNesbl (40 2/3) HW NPHMCHAMOCh BHYTPHOPIoWIMHHOe BBEMeHHe TrIOK 
(20% pacrsop no 5—7 cm® exeqHeBHO B TeyeHHe 9—27 Heh) nepeyx MMI 


TalMelH u mocame Hee. 
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Puce. 1. lomKesryqouHad 2Kese3a Ha PasHbIX CpOKaX HMMVJIaHTAaHH: 
a— 6 ac. (ok. 8, 06. 90), 6 — 12, uac. (ox. 8, 06. 40x), 
6 —4 cyt. (OK. 8, 06. 20x), 2 — 7 cyrT. (OK. 7, 06. 90X ) 


Marepuan cbukcuposasca B xuAKOcTH LeHKepa, 2KUAKOCTH Lleukepa c dop- 

JIMHOM, B CliupTe c opMasMHoM, B 10% cbopMamuHe M 3anHBavIcH B Mapa- 
iH. [Ipenapatst okpaiuBaiucb remaToKcHiMHoM Bémepa c 9e3HHOM, 10 Mau- 
PH, a3aHOBbIM MeTOJom m0 Teliqenraliny, no Merogy Keyposcxoro (!°) 4 me- 
JOBbIM 3eJICHbIM C MHPOHHHOM. 

IIpH HMMaHTalHn nojpKenyAounolt xenesbI 10 MeToRy Jla3sapeHKo B Opbi- 
KY TOHKOM KHUIKH yxe ciycTa 3—6 vac. nocwe Hatala MMMvianTalnu B 
A3M C HapyleCHHeM B NMTaHHH, ras0oOMeHe H T. I. WeHTpaJIbHble yuacTKH 
WiaHTaTa NojBepraiwrcn erenepaTHBHbIM H3MeHeHHuAM. IIpwyuem u allHHO3- 
A, MW OCTPOBKOBaH TKaHH B OJMHAKOBOH CTeNeHH NOABepxXKeHbI Aerenepauun. 
OcTposBkosble KJleTKH NMOABepraioTrcA JereHepaTHBHbIM H3MeHeHHAM, He mpe- 
omeBaxt KakHX-I1HOO OCcOObIX CHelupuyecKHX peocOpasoBaHnli B MMIWVIaH- 
re. Jlerenepalua B pae CnyyaeR MpoomKaeTcA AO KonIa 2 AHA, a B Kpae- 
Hf 30He MMIIIaHTaTa Yepes 6 Yac. MOCTe NepecayKH KJeTKH AallMHYCOB HM BbIBOI- 
(IX TIPpOTOKOB yTpayHBaloT CBOH cmelMpMuecKHe MopdosorMyeckHe yepTHl. 
MTeIHH COXPaHMBIIMXCH AalMHYCOB, JlexKalHX MO Kpalo HMMIaHTaTa, TepserT 
M€HHe Ha 30HbI, HO 3HMOreHHaA 3€PHUCTOCTb XOPOUIO BbIPAxKeHa H pacpeyenena 
Beet KmeTKe (puc. la). Apa 9THX KeTOK yBeJIHYeHbI M COsepxKaT KpynHe 
pbuuWKH. T[panvitbl MexKAy KeTKaMH B OOJIbINMHCTBe Cly¥aeB CTHpatoTcs. 
[a8Ma COJepxKUT BaKyOJH. 

Ha Oonee nosqHux CpOKaX HMMIaHTaluH HaOwOqaeTCA MOTepA KeCTOUHBIX 
aHH, H 3epHucTocTH (puc. 16). 

Takve H3MeHeHHbIe allMHyCbl HaYHHAIOT MpomHdepnpowatb. B nayae mpo- 
PepaTHBHbIX MpoueccoB HaGsmofaeTCH AMHTOTHYeCKOe JeeHHe sAjep, cMe- 
fomeech Ha 4—5 JeHb MMIAaHTaWMH MHTOTHYeCCKHMH J\eJIeHHSAMH. 

TlorepaBuime KJIeTOUHbIE FpaHHIbl alWHyCbI Mpopactaror, oOpasya snuTe- 
aJIbHbIe TpyOO4“KH, 4YTO HayHHaeTCH C OOpa3s0BaHHA MpOCBeTOB B WeHTpe 
“Hycos. Kak mpaBusio, OOpa3s0BaHve IIpocBeTOB HaOwiofaeTcA K MepBbIM 
[KaM HMIIaHTauHH, XOTA HHOra MO%KHO BCTPeTHTb allHHyCbI C OOpasoBaB- 
(MHCA TIpocpeTamu Ha Ooslee paHHHX CTaqMaX HMMsaHTauHH (6 yac.). Hs 
yroH “4acTH allHHYCOB B pe3yJibTaTe JeJIeHHA AJep BO3HHKAIOT CHMIIaCcTH- 
‘Ke OOpasoBaHHa (puc. le). KomnuectBo ajep B STHX CHMIIacTax JOcTHraeT 
page CilyyaeB 3HaUNTeMbHOrO UNCa (fo 30, Tora Kak KOJIMYeCTBO AJep B 
aHYCaX HOPMaJIbHOH *KeMe3bl paBHAeTCA B CpeqHem 6—10). 

T]a3Ma CHMIslacTHuecKHX OOpa30BaHHli Oas0cdubHa, Apa pasHooOpa3HblXx 
3MCPOB, 3HAUHTeJIbHO TIpeBbIWalOlWlUX Pa3MePpbl HOPMAJIbHOrO Apa allMHOo3- 
4 KJICTKH. 

-K meppomy J{HI0 HMMaHTaluH 10 BCeM HallpaBJIeHHAM HMIJIaHTaTa HauH- 
eTcd MpopacTanue KpOBeHOCHEIx cocyjoB. M3 oxpy2KatomleH OpbnKeHKU BMecTe 
KPOBCHOCHBIMH COCyaMH MpopactawT TH2KH MOJO{bIX CPuOpoOAacToB. 

Tombko Te SIHTeIHaIbHbIe TPYOOUKH WH CHMIMVacTb! MpOAOMKaloT CBOM pocT 
[asibHeliee pasBHTHe, K KOTOPbIM Ha PaHHHX CpOKaX HMMIMJaHTalMH Nospo- 
H cocyybl. KpoBeHOcHble KalHJJIApbl HepeAKO MpPOHHMS3bIBaIOT SIIHTeJHAJIbHbIC 
YYKTYppl. 

B cumnuactuyecKHx OOpa30BaHHAX C TpeTbHX CyTOK HMMMsaHTalWH HaudH- 
2TCH YACTHUHOe BbINeMeHHe AeCPHO-Msa3MeHHbIX TeppHTopu. Ho stor mpo- 
2¢ B HEKOTOPHIX CIy4adxX MpofouKaeTcA H B NOcMeLyioulMe AHH, NpHomHsH- 
IbHO JO 6 JHA HMMIMJIAHTalHH. 

CneqopaTeibHo, CHMIMmacTHyecKad CTayMA pasBUTHA SIMTeMaJIbHbIX CTPpyK- 
) B UMIIaHTaTe 3aHHMaer, MO HalMM HaOJIOJeCHHAM, OUCHb HEMPOMOJKUTCIE- 
i MpoMexyTOK BpeMeHH, HO ABMIAeTCH HEOOXOAHMON cTafueli. 

Tperuii wv veTBepTbIi AHH UMIMIaHTauMH XapakTepW3yloTcA NPHCYTCTBHeM 
IbLUMX KOJIMYeCTB MUTOS3OB Kak B SIMTeIHAaIbHbIX TpyOOuKaX, Tak MH B CHMIVIa- 
(¥ecKHX OOpas0BaHHAX HW BOSHHKIIMX H3 HHX KOMIVI€KCaX SMMTeMMAaJIbHBIX 
sroK. K ceybMOMYy JHIO HMIVIAHTalHy JlexKalllue Cpe BIOMHE 3pesIOH CoeAH- 
fEbHOM TKaHH, OoraTOM KJIeTOUHbIMH JJIEMCHTaMH, KOMIIJIEKCbI STMT aJIb- 
X KJICETOK MOpcpOJIOrHyecKH MaJIO YM OTJIMYAIOTCA OT OCTPOBKOB. Oun Bcerja 
MOaraiorcA B HeMOCpe/\CTBeEHHOL 6IM3OCTH K KPOBCHOCHBIM COcy/aM. 
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Uacto cocybl MpOHUSbIBaIoT Take ocTpoBKH (puc. le). Aqpa KweTOK 
OTIMUAIOTCA OT TAKOBbIX HOPMAJIbHbIX OCTPOBKOBbIX KJICETOK, HO PaCrOsOwKer 
CaMUX KJICETOK HECKOJIbKO IJIOTHEe, YEM B HOPMAJIbHbIX OCTpoBKax. Ilocueyx 
ompeyleiseTcH TeM, 4YTO HOBOOOpPas0BaHHbIe OCTPOBKH paCHONOx*KeHbl cp 
MOCTaATOUHO MVIOTHOM COeAMHUTeIbHOM TKaHH, KOTOpad OOpasyeT BOKpyr # 
MJIOTHy!O KancyJy. : 

IIpu nepepa3Kax mpoToKoB HaOmOfaeTcH MOMOOHOe CTPoeHHe OCTPOBR 
B CKsIeposHpoBaHHoH »Kesese (7, °, 14). CxoqHble KapTHHbI ObIM OTMeue 
H. C. Uncropuyem 4 B MMMaHTaTax NOJKeYMOUWbIX Kees KPOHKOB. I]j] 
3HAKOB JlerenepallWW B TaKHX OCTPOBKaX OOHAPYKUTb HE yJlaeTCA, B TO BPE 
KaK 9SIMIMTeIMaIbHbIe TPyOOUKH K STOMY BPeMeHH B OOJIbIIMHCTBE CJIy4aeB 
JereHepup yior. 

IIpu okpacke Takoro IipenapaTa MeTHJIOBbIM 3eJIEHbIM H IMPOHHHOM ai 
KJICETOK HOBOOOpa3OBaHHbIX OCTPOBKOB OKPallIMBaeTCA, AaHaJIOTHUHO KsIeTKal 
HOPMAJIbHbIX OCTPOBKOB, B OJIeHO-PO30BbIH UBerT. 

Apa keTOK HepaBHOMePHOH BeJIMYMHbI, YTO TaK2KEe ABJIACTCA XApaKTepH 
AIH AJep OCTPOBKOBbIX KJICTOK HOPMAJIbHOM 2KeJIeSbI. 

OG6pa30BaHHble B MMIMIIaHTaTe OCTPOBKH (pyHKWMOHHPyIOT, Ha YTO yKaa 
BaeT HasIMuHe 3CPHHCTOCTH B UX Wwla3Me, TeCHaA CBA3b C KPOBCHOCHbIMH CO 
WaMu UW OTCYTCTBHeE JlereHepaTHBHbIX H3MeCHeHHH, Jlaxke Ha MO3HUX cTaqy 
uMimaHTannn (75 qHeH). YkKaH, Voppe u Uncropuy Takxe C4uHTAaIT Boal 
HbIM (PYHKIUMOHHpOBaHHe HOBOOOpa3s0BaHHbIX OCTPOBKOB. | 

@akT MHOFOUMCCHHBIX peBpalleHHH AlMHOSHOFO SIUTeEHA B OCTPOBKOE 
KJICTKH. B HOPMe, WaTOJIOTHH, pH pasJIMYHbIX SKCIe€PHMeHTaX, NOKasaHe 
payom apropos (8, 17), no_TBepxqaeT Hallie MOMOMKeHHe, YTO HCTOUHUKE 
BO3HHKHOBCHHA HOBOOOPasOBaHHbIX OCTPOBKOB B HMIIJIaHTaTe ABJIAIOTCA al 
HOSHBI€ KJICTKH. ; 

KopoTkKo pe3sioMHpysA BBIIIeH3JIOKCHHOe, MOXKHO CKa3aTb, UTO HCTOUHHK 
BO3HHKHOBCHHA HOBOOOPa30BaHHbIX OCTPOBKOB SABJIACTCA allMHO3HAA TKa| 
No KesyROWNON °WeNesbl, IpeTeplleBarollad PAX UpeBpalleHHli H Mpoxoyanl 
cHMMacTuyeckyto craquw. IIpespamjenuio alMHOSHOH TKaHH B OCTPOBKH C 
coOcTByeT HeKOTOpad CTeleHb HHCYJIAPHOM . HeOcTaTOUHOCTH opraHH 
XKHBOTHOFO, BbISBAHHaH peseKUNeH YaCTH 2%KeNe3bl H BHYTPHOPIOWMHHbH 
BBeCJCHHAMH TJIIOKOSBI. 


MuctutyT Moposoruu 2XHBOTHBIX Ilocrynuso | 
um. A. H. Cepeprosa 18 XII 19565) 
Axayemun HaykK CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


, Zs. mikr.-anat. Forsl} 


Jlasapeuxko, Tes. nox. 5 BeecowsH. cpe3na aHaT., THCTO. HW smMOpHou., 181, 1 
SA, A. Hemuaos, Onpirst cBo6oqnol nepecagkn TONKeJLY LOUHOL >KeNesbl, th 
°H. C. Yucrosuy, Coopn. mamaru A. A. 3apapsuna, 1948, 367. 1° 5. B. Ke X p 1 
ckuu, K. II. Tpyxauesa, JAH, 86, Ne 4, 833 (1952), "4S. Tschassowill 
kow, Arch. mikr. Anat., 67, 758 (1906). 1 JI. II. lpuues, Apx. 6uon Hayk, 17) 
13 (1912). 48 N. Kolossow, Zs. mikr.-anat. Forsch., 11, 43 (1927). 14G. Al Wo} 
he r, Anat. Rec., 71, 33 (1938). 1A. A. Muxaiinos a, JIAH, 57, Ne 7, 741 (194) 
8K. 3. Kau, Brom. oxen. 6uon. u men., 20, 10—11, 4 (1945). 27 E. B 
Ba, Tp. Uncr. dusnon. um. V. I. Tassopa, 3, 600 (1954). 
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Torszane Arkanemuu HayK CCCP 
1957. Tom 113, Ne 3 


PHZHOJIOTHA 


r. AXAM 


YCJIOBHOPE®JIEKTOPHOE MOUEOTIEJIEHHE 
MW HHTEPOWENTHBHbIA YCJIOBHbIA PE®JIEKC C NOUKH 
NOCJIE PASPYWIEHHA YYUACTKOB JIOBHOHW OBJIACTH 
2 KOPbI FOJIOBHOrO MO3rA Y COBAK 


(ITpedcmaeazexo axademuxom K. M. Boikosom 28 VII 1956) 


Hactoslad padora KacaeTcA BOMpoca O MpecTaBHTeJbcTBe B KOpe Gomb- 
MX NOMyMapHH YOJOBHOrO MO3ra BUHCIepabHEIX yHKuwi. B- Kayecrse 
YbeKTA HCCeAOBaHMH Oblia H8OpaHa NOUKAa, KaK MapHblli opran, MHOTOCTOpOH- 
4e (yHKUMH KOTOPOM B CBA3H C KOPTHKAaJIbHOM JeATebHOCTHIO TpeOyloT Jaub- 
sMurero usyueHua. TIomMHMO INHpOKO H3BeCTHbIX paOOT C JOKa3aTeJIbCTBOM 
aIMYHNA YCNOBHOpe*JeKTOPHON peryAWMH tbyHKuMH noyexK (?, >, 2°), cymecr- 
yeT HECKOJIbKO paOoT 00 OTHOWICHHH y4aCTKOB JIOOHBIX AONE KOPbI TOJOBHOTO 
ara K cbyHkuuH Touek (°, 8, ®, 18), ormeyaromHx BIMAHHe HENOCpeACTBeHHOTO 
3paxKeHHA HH yaeHHA NepeAHuX oe KOpbl Ha OesycOBHOpedseK- 
PHI juypes. Meroquka, MpHMeHeHHasA B yKa3aHHbIX HCCJIeOBaHHAX, He 
O8BOIHIIAaA BbIABHTb CMeWMUuyeCcKOrO OTHOWICEHHA MMeHHO JIOOHbIX, a H€ KAKUX- 
60 Apyrux oOsacTeH Kopbl K PyHKUHH MOYeOoTAeeHHA. Murepec nmpeycTaB- 
AIOT Tak»xKe pa6ortwt (1, 4, 7, 14, 1%), BbITOJHeHHbIe METOAHKOM OTBEJCHHA TOKOB 
sHcTBua Koppl. Ho stu uccseqoBaHvA C W30/IMPOBaHHbIM pa3ypaxKeHHeM B 
PAeCMbHOCTH TOTO HJM Apyroro pelelTHBHOO MOI He MOFyT pelIHTb BOMpoca 
pO OTJebHBIX OOsacTeH KOpbl MO3ra B ylpaBJeHHH adpepeHTHbima 
iCTeMaMH, YUACTBYIOWMMH B CPOPMHPOBAaHHH HOPMaJIbHOH HeEPBHOM esxTeIb- 
oeTH. 

Jina pelieHua YacTH STHX COKHIX MpoOseM, Oo mpessowenuto J. IT. Aupa- 
SThAHILAa MH B ero mMaOopaTopun, MbI B 1954—1955 rr. ocymlecTBHIH KOMOn- 
APOBAHHI MOAXO_ C HCMOIb3OBAaHHeEM METOAMKH YCJIOBHbIX pe(pJIeKCOB, 
‘CTHPMallMH pa3HbIX yUAaCTKOB KOpbl MO3ra, OMOXHMMYeCKOFO aHaJIM3a UC 
ICMENYIOMLMM TIWLaTeIbHbIM MopdoslorHyecKHM KOHTpoviem. Mccaeqopanus 
JOBONHMHCh Ha 4 COOaKaX C BbIBeJCHHbIMH Hapyxy (0 metoguKe B. JI. Ba- 
aKWHHOK (°)) MoueTOUHHKaMH. 

~B oguoli cepuu skcnepumeHToB y AByx coOak — Tuccpr uv UepnyuimKu — 
IM OOpa30BaHbl MPOUHble IKCTEPOMCNTHBHbIe YCJIOBHbIe pePseKcbl Ha YCHse- 
fe MoveoTAeNeHHA. SBYKOBOM pa3sqpaxKUTeb CoveTasIcA C BJIMBaHHeM 500 Mu 
YIbI B XKeyIOK uepes cbucrymy (GesycnoBHOe Moykpemmenne) Ha Apyrokt 
YKOBOM pa3s{paxKHTeb BbIpabaTHIBAOCh AudppepeHlMpoBoInoe TOPMOXxeHHe. 
ocuie 15-MHHYTHOTO «KOHTPOJIbHOTOy MepWofa MPHMeHAJICA YCJIOBHBIM pa3s- 
AXKUTeIb B COURTAHHH C Oe3yCOBHBIM MOKPeNJICHHeM HIM H30JIMpOBaHHO.. 
o¥a COOupasacbh B TeyeHve 2!/, uacop Karkyple 15 Muy. M3mepsnocb, Kpome 
[ero KOJIMYeCTBa MOU, KOJIMYeCTBO SHAOFeEHHOTO KpeaTHHHHa B MOUE H Ila3- 
JIA BbIMMCHeHHA KOSPpuLNeHTa OUMULaeMOcTH (MOKasaTeNb KsyOOUKOBOH 
WibTpawuu). Kpurepvem ycopHopedeKTOpHOrO YBeJMYeHHA MOYeOTAeICHHA 
YXUNO BbIABJICHHe XapakTepHOH KPHBOH JMypesa, CCAM KOJIMYCCTBO MOUH 
HAMBbICIIeM TOUKe STO KPHBOL OblIO MHHHMyM B 3 pasa OoubIIe HCXOAHOTO. 
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Tlocne ynpouenua ycmosHoro pedieKkca Ha [Mypes u AudpepeHuH pOBodHoy 
TOPMOXKEHHA YaNAIH yYaCTKA MOOHOM AON KOPbI OAHOTO HB NOwJyillapHu (4-¢ 
6-e mould 10 KapTeNWM. O. Typesuya u I. X. BrixoscKoli). Konrpostem cry2ku 
yanenve 3aTbOYHOH OOIaCTH TOrO %e NosMymapHA (17-e, 18-e u 21-e noms 
TA NomyYeHUA OTUETJIMBEIX H3MeHeHHH yaseHHe MPOHSBOAMIOCb Ha CTOPO! 
IIPOTHBONONOXKHOH TOM MouKe, C KOTOpOM HaGwOfaeTCA HaHOOJbIIMM AHyp 
Mosrosple onepaluu MmpoBosusucb mo MetoquKe K. C. A6oymay3e. Pasmeppi 
ryryOHHa MOSPOBbIX pa3spYWeHHH NpOBePpAJHCh MOP(POJOrHyeckH. OnbiTbI BO3C 
HOBJIAUHMCb Ha 4 JleHb Nocme onepalluy. 

Co6akH MOCTOAHHO COsepxKaIMCb Ha CTPOFOM BOJHO-IIMUCBOM pena 
TYJAAPHO NpOBepsANaCh HOPMAabHOCTh padoT! noyeK. TlouKH Mocme OKOHYAHH 
paOoTbl TakxKe MOfBepraHCb MOpOOrHyeCcKOMy aHaJIM3y. 


a’ Aaa @' sb 


QOQAVY 


GY 
GZ 
Z Z 


la 


Puc. 1. Yconosublii pedbreKkc Ha NOBbILWeHHe AMypesa MO H MOce yAaeHHA OOHOK MH saTbI- 
OUHOH OO6MacTeHl KOPbl MeBOTO NOyWapHA (MOMCHTHI yaeHHA MOKAasaHbl CTpPeJKa- 
mu): A — Tucca, B — Uepuyuixa; / — npapaa nouxa, /J — meBax nouKka; a — yCJOB- 
HOPedNeKTOPHOe MOYeOTAeeHHe JO oepauHH, 6 — mocse paspyuleHuA JIOOHOH AOU KO- 
pbl, 6 — KOMMeHcallna, 2 — MOCJe paspylIeHHA 3aTbIIOUHOH JOJIM KOPbI JIeEBOrO Mosyula- 
pus; J — ucxogublit (KOHTpOJIbHbIMi) Auypes, 2 — MaKCHMasIbHad BeJIHYHHAa ycJIOBHOped- 
JleKTOpHOrO AHypesa (B MpOwWeHTaxX OT HCXOAHOrO — cpemHee H3 JeCATH ONbITOB) 


Y co6aku Tuccbl SKCTHPMupOBaach JOOHaA AoA NeBoro Nowymapus. Hy 
3YJIbTAaTbI OMbITOR Mocse OMepalluu NpeycTaBseHbl rpacduyecku ua puc. 1A, 
KOTOPOrO BHAHO, YTO Mocse yAasIeHHA JeEBOH JOOHOH JOH KOpbI UCUe3IO yCsIC" 
HOpedbIeKTOPHOe YBeIHYeHHE MOUeOTACeCHHA (YepHbI cTOMOMK) NpaBoli nou! 
IIpH COXpaHeHHH YyCJIOBHOpedseKTOpHOrO AMypesa seBol NoUKH. YCJOBHE 
peduekc Ha MNOBbILIeHHe MOYeOTAeNeCHHA BOCCTaHOBHJICA Ha 46 JeHb. [loc 
NOJIHOH KOMMeHCalHH yCJIOBHbIX peqJIeKCOB MbI yJaJIAJIH 3aTbIIOUHYy1IO OOsac 
TOrO Ke NONyWapHA, YTOOI IPOBePHTb CNeUMPHYHOCTH JOOHOH OOMacTH B BA 
naeHuu ycuoBHopediekTOpHon peakunH. IIpH sToM BbIACHMIOCb, 4YTO TOC 
SKCTHPMaUMU 3aTbIIOUHOH OONaACTH KOPbl, YCOBHOpedIeKTOPHbIM AHypes 3 
MeTHbIX H3Me€HeHHH He MpeTepnen (puc. 1A), 

Y apyrok co6axu — Uepuymiku — paspymiasacb 06Haad Jona Kopp up} 
Boro Now ymapua. Kak BugHo Ha puc. 15, nocne onepaluu ucue3s0 ycnoBHOpe 
JIEKTOPHOe yBeIMYeHHe AUypesa JIeBOM NOYKH, a NpaBolt MOUKH — coxpanHocs 
Boccranopsenue pedjekca Mpowso0ui0 Ha 32 eHb nocme onepauuu. Pasp 
W€HHE KOPbI 3aTbIIOUHOM OOaCTH, TaK 2%Ke KaK y MepBOli COOaKH, He BBISBadl 
HMKaKHX H3MeHeHHH yCIOBHOpedeKTOpHOTO Anypesa. 

HeoOxoquMO OTMeTHTb, YTO COesycMOBHOpedeKTOpHOe yBemMueHHe MoUy 
OTAeNeHHA y OOeHX COOaK Noce paspyWieHHA NOOHOM AOMM KOpbI OCTaNOCb Hi 
H3MCHHbIM, H3MeHHVJICA JIMUIb y THCCbI YpOBeHb «CMOHTAHHOPOy MOueOTAeeHHY 
YTO BbIPaKaNOCb B NOJMYPHH, AWIMBUIelicCA Be He,enH. 

BpllleH3IOKeHHbIe CPaKTbl YKa3bIBalOT Ha TO, YTO OCyMIeCTBIeEHHE yCuOBHO| 
pedlekca Ha JeATeIbHOCTh NOUKH CBA3AHO C LeOCTHOCTHIO NOOHOL JOM KOf 
MPpOTHBONOMOXHOFO NoOsMyuapHAa, CesycMoBHOpedieKTOpHbI xe AMypes He 3 
BHCHT OT yHkUwH 9TOH OOnacTH. JlaHHbIe MO_YepKMBaIOT pomb HepBHO} 
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2 B CJIYXOBOM Ile¢HTpe KOpbl, HaO MpeqnouaratTb, YTO GpbII0 paspyleHo 
(CNOBHOPePsCKTOPHOe MpeACTaBUTeNCTBO eATeJBHOCTH moyek, T. e. 
KOBLIM IeHTp odpepenTHoro 3BeHa ycuOBHOrO pediekca MO MaBJOBCKOli 
f€ YCJIOBHBIX pedIeKcos. 

30 BTOPOH CepHH SKCHepHMeHTOB uccueqOBaHUA IIPOBOAHIMCb Ha JBYX Co- 
ax — Bpwre u Tyye. Kpome onepauuu spipeqenna MOUeCTOUHHKOB, y HHX 


x 
7 
Vi 

iN 


a 


2. YcnopHopedlekTopHad JeAaTeIbHOCTb JO H Mocwe Pa3pyleHHA YYaCTKOB JIOOHOH H 3aTbl- 

HM OOacTeH KOpbl mpaBoro momymapua. Ilo ocu OPAHHAaT — pa3paxKuTeIH H BeHUHHA 

OoTAe1eHHA, MO OCH aOclkHcc — AHH onbITOB. A — Bpwra, B—Tyya; a— jo ygaue- 

H O6—nocwe yqateHuna NoOHOH Jom Kopbl, @—nocne yaneHHA 3aTsINOUWHOM om 
KOpBI 


HM HaJIO%KeHbI CPUCTYJIbI TOHKOH KHIIKH HW OKOJIOYWIHOM COHHOM 2%xee3bI. 
J@ MpOwHOH BbIPAOOTKH HHTEPOLMCNTHBHBIX MHMULeBbIX YCJIOBHBIX pecbsIeKCOB 
a3[paxKeHHe PellelNTOPOB JOXaHOK JIeEBOH HM MpaBOol MoueK H Apyrux HHTepo- 
THBHbIX (C pelleMTOPpOB TOHKOM KHIIKH) HM SKCTepOMeNTHBHBIX (3BYKOBBIX) 
OBHBIX pedIeKCOB, yaJIAIMCb YYACTKM JIOOHOM JOM KOpbl MpaBoro NMouy- 
mua. JM KOHTpOJA, KaK H B NepBo cepHu uccmeqoBaHH, yanauca 3a- 
OYHbI yYaCTOK KOPbI Toro *Ke NosyumapuA. O6pas0BanHe HHTepOlenTHBHOTO 
OBHOrO pedieKca Ha pa3parxkKeHHe MeXaHOPelleMTOPOB sOXaHKH MOUKH 
M3BOJMJIOCb 10 paspaOoTaHHOH HaMH MeTOJHKe. 

Ha puc. 2 mpegqcTaBmeHb! KpHBbIe yCOBHOpedMeKTOPHOTO CIOHOOTAeMeCHHA 
MH mocme onepayHH. YcuOBHBIN pedbekc Ha pa3fpaxKeHve JIOXAHKH JeBOH 
KM ucuea y Bory ua 20, y Tyyu na 15 Jenb pu COXpaHeHHH HHTeEpOUelTHB- 
2 ycIOBHOrO pedieKca Cc MpaBoH NMOYKH H OCTaJbHbIX pedIeKCOB, BbIpado- 
AbIX JO ONepauuH. Kpome Toro, BAAHO, YTO KOHTPOJIbHOe paspylueHve y4a- 
9B 3aTHIJIOUHOH OOACTH He OTPa3HJIOCb Ha BeJIMYHHE YCJIOBHBIX pedJeKCOB. 
Ha OCHOBaHHH H3N0%KeHHbIX (aKTOB MOXKHO TpesMouaraTb, uTo M00naA 
| KOPbI MO3ra HMeeT cHeluspuyecKoe OTHOLMIeHHE K PeLeNTOPHBIM NpHOopam 
THBOMONOKHOH TOUKH. To OOcTOATebCTBO, YTO B OMbITaX OJHOBPeEMeHHO 
ICTPHPOBAJIHCh YCJIOBHbIe pedbeKCbl Pa3sHbIX CHCTe€M aHAaJIH3aTOPOB, JaeT 
MO3*XHOCTb TOHKO pa3jeIMTb cnelHpuyeckHe BbIMaeHHA NOTOKA BOCXOJA- 
. HMIYJIbCOB B KOPY OT CJI@CTBHA TpaBMbI MO3ra H OT ObICTpOl KOMIeHCa- 
yuku B Kope OombumMx mMowyumapHi. [lockoupky, KpomMe petbieKca c 
oH MOUKH, OCTaJIbHble pedbieKcbl He H3MCHHJIHCb, MbI CIMTA€M, YTO KOPKOBOE 
[CTABHTeIbCTBO Oe3yCcIOBHOrO pedbekca, T. €. MMULEBOrO WeHTpa, OCTAaJIOCb 
TOBpexeHHbIM. BepoaTHo, pa3spyuieHHOM OKa3alaCb YaCTb KOPKOBOrO 
@€peHTHOrO IeHTpa ycOBHOrO peceKca, T. €. YaCTh WeHTPasIbHOTO KOHIAa 
TpeHHeroO aHasH3aTOpa NoveuHOrO alMapata. 
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Vis o6eux cepuli uccneqoBaHuli cmeqyeT, YTO y4YaCTKH MOOHOM WOM K 
OOMbUIHX MOWywIapHi cnelMpuyecKH CBASAHbI C OCYMIeCTBICHHeEM Kak 9K\ 
POLENTHBHOPO. yCKOBHOrO pedyleKca Ha MOYEOTAeeHHe TAK HW HHTCPOLeClTHBE 
ycJIOBHOrO pediekca C MeXaHOpellelTOpOB NOUKH. 


Jla6opaTopud HHTePOUeNTHBHbIX YCJIOBHbIX pedJIeKCOB Tloctynuso 
VWucruryta d@usvosoruu um. VM. II. Ilasnosa 18 VIII 195 
Akaflemuu Hayk CCCP 


WMTHPOBAHHAA JIMTEPATYPA 


1--VecE, > Aim arsis:ija.nj, JauNeurophysiols,, s14 4(1951)G 2ABas Jeb 
mu Ha, Tp. Pusvon. uuct. JILPY, 17 (1936), % B. JI. Banakmuua, M. A. O} 
xosBa, Tp. Mucr. @usvon. um. VW. II. Maspnopa AH CCCP, 3 (1955). *P. Baile 
Bremer, J. Neurophysiol., 1 (1938). °K. M. BuKxos, Ms6p. mpouss., 1, M.— 
19544. -* GD. Green, ExFHoft, Am: Ji Physiol{ 418 (1937), s@0B se) ae 
Tp. BMMA, 17 (1949). § A. Il. Kapnuuckunk, O6o3p. ncuxnarpuu, HeBpPOU. H : 
ncuxom., CII6., 1901. 9% A. JI. KomengautTosBa, Tes. nok. 5 CoBem. 10 ue 
npo6m., M.— JI., 1939. 2° JI. TI. Jleu#6cou, Pycck. pusvon. wxypH., 10, 3—4 (1 
1, M. JIucuta, Bion. axcn. 6uon. wu meg., 22 (1941). 110. Maxkapos, 
3HON. *xypH. CCCP, 41 (1955). 18H. Ucko, Zs. Ges. Exp. Med., 36 (1923). 


~ 


meow 


Hornann Arkayemun nayr CCCP 
1957. Tom 113, Ne 3 


PH3HOJOTHA 


A. H. AJIMEB 


O POJIM NATOFEHHOrO PA3PAXKEHHA B MEXAHW3MAX 
PA3BHTHH HHTOKCHKAIHH MPH BBEJIEHWH 
B OPrFAHH3M TOKCHHA CEMTHYECKOrFO BHBPHOHA 


(ITpedcmaeaexno axademuxom A. J. Cnepancxum 19 XII 1956) 


TIposoys uccmeqoBaHHe MeXaHH3MOB Pa3BHTHA HHTOKCHKaIMH pH ra3s0Boli 
WMHeKUHH, MbI CTOJIKHYJIMCb C (bakTaMH, KOTOPbIe HE YKJIaqbIBAaJIMCb B PpaMKH 
OObDIUHBIX T1peycTaBseHHH O6 HHTOKCHKalHOHHOM pouecce (4). [Ipeqcrapmenne 
O TOM, 4TO HHTOKCHKalHA pH m000M HH*eKUMOHHOM TIporecce B lepByro 
ouepeyb CBA3aHa C PacIIPOCTpaHeHHeM TOKCHHAa Yepe3 KPOBb H C HEMOCpeCTBeH- 
HbIM CO BO3JeHCTBHeM Ha XKH3HCHHOBAXKHIe OPLaHbl, He HALO CeOe NOATBEPXK- 
WeHHA-B HaluHX OnbiTaxX. BBO{A B KPOBb MaCCHBHYIO JO3y cneluduyeckok 
CbBIBOPOTKH, KOTOPad cmocoOHa Oblwia HeHTpasM30BaTb BO MHOTO pa3 OOJbIIe 
TOKCHHA, 4M MbI MHOFOKPaTHO BBOJHJIH XKHBOTHBIM B MBILIMbI, MbI, TEM HE MeHee, 
He CMOrIH MNpeOTBpaTHTb pa3sBHTHA, CMePTeJIbHOH WMHTOKCHKaWMH y HX. 
OToT (bakT MpHoOpetaeT OcoOyio 3HaYHMOCTb, B CBA3H C TeM, UYTO XKHBOTHBIC 
B YKa3aHHbIX YCJIOBHAX CMOCOOHbI OblIH Oe3HaKa3aHHO TlepeHecTH B TeyeHHe 
IeJIbIX CyTOK Ty Ke CYMMapHyto0 JO3y TOKCHHA IIpH BBeEeHHH ero HeNOCpeACTBeH- 
-HO B KPOBb. OQHOBPeCMCHHO HAMM ObIJIO MOKa3aHO, YTO CYMMALLMOHHBIM Sc:ppeKT 
OT MHOrFOKpaTHOrO BBeJeHHA B OpraHH3M MOANOPOroBblX 03’ TOKCHHAa MOKHO 
TIPeOTBPaTHTb, eCMH Nepe BBEYCHHeEM B MbBILLIUbI TOKCHHa MoceqHAA OyeT 
qleadcbepentuposana (°). 

Anasu3upys 3TH (aKTb!, MOKHO OblIO IpeAMOMOKUTb, YTO pasBUTHe HHTOK~ 
“CHKallHH Mp MHOrOKpaTHbIX BBeJCHHAX B OpraHH3M ApPOOubIX JO3 TOKCHHA, 
-CBA3aHO He C pesopOmnel TOKCHHa B KPOBb, a C MaTOreHHbIM pasqparKeHneM adp- 
epenTHErx mpHOopow Mb. OfnHakO JA OKOHYATebHOTO pellleHHA STOrO 
BOIpOCa HYXKHO OblIO BbIACHHTb, HE JI@KHT JIM B OCHOBE yKa3aHHbIX PakTOB 
-pacnipoctpaHeHve TOKCHHA He M10 KPOBeHOCHOM CHCTeMe, a HO COOTBETCTBYIONLUM 
“HepBHEM ryTam (nepHHeBpasbHbIe MpocTpaHctBa, CNHHHOM Mosr H T. J). 

Visgectuo, uTo B cBoe Bpema Meliep u Paxcom (+) BbIABHrasIM TeopHio maToO- 
‘rene3a cTOOHAKAa, 6a3HPOBaBLIY!OCA HMeHHO Ha yKa3aHHOM BbIlWe ClOcobe pac- 
‘mpocrpaneuua ToKcuua. IIpeycrossio NpoBecTH TaKHe SKCII€PHMeHTH!, KOTOPBIe 
WoKa3asu Obl, BOSMOXeH JIM TAKOH TeopeTHYeCKHH NOAXOA WH IPH H3yyeHHH Ma- 
TOreHe3a HHTOKCHKalMH Mp ras0BoH HEeKUHH. 

PaccmatpuBad Mo HHTepeCyIOllHM Hac yIJIOM SpeHUs HALIM OMBITEI C Jeacp- 
(bepentaleli KOHeYHOCTH, IPHBOAUBIUeH K TIpeAOTBpPalleHHIo PasBHTHA WHTO- 
KCHKAlMN, MOXKHO ObiwiO Obl AyMaTb, YTO SPeKT TOT CBAZAH He C yKa3aHHbIMH 
BBILMe pedeKTOPHBIMH Me€XAHH3MaMH, a C MepepbIBOM IlyTeH pactipocTpaHeHHA 
TOKCHHA B HEpBHOM cucTemMe. OqHaKO Takoe MpeANOMOKeHNE 3aTPYAHACTCA TEM 
OOCTOATEIBCTBOM, UTO B YCJIOBHAX MepepbiBa adepeHTHbIX IyTeH TOKCHH MOF 
Obi «MepeBHraThCA» B WEHTPaJIbHy!O HEPBHY!O CHCTeMy MO NepeHUM KOpelllKaM 
CHHHHOrO Mosra. v 

TIpopegenupiit HaMH OMIT C HepepbIBOM adpepeHTHBIX IHyTeH, OMHAaKO, To- 
Ka3aJl, UTO HW B 9THX yCOBHAX, KOra HMC€TCA BO3MOXKHOCTH PacipocTpaneHuA 
‘TOKCHHA 10 3aHHM KOpelliKaM, Tak2Ke B 3HaYHTebHOU Mepe IipeOTBpalllaeTcA 
PpasBuTHe HMHTOKCHKAaLHH. 
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Oru (:bakTbl: KOCBeEHHO TOBOPHJIM MPOTHB oco6olt 3HaYHMOCTH TPaHCHOpT 
TOKCHHA HO TCM HJM HHbIM HEPBHbIM OOpasoBaHHAM, TeM He MeHEE AVIA PeMIeHh 
3alau TpeOOBaHCb IPAMbIe SKCICPHMeHTHI. 

Hacrosmee cooOileHHe NOCBAMLeEHO aHaIM3y YKa3aHHbIX CTOPOH NaTOreneyy 
3a HHTOKCHKalMH MpH rasoBoH raHrpexe. 

[IpeqpapuTesibHO HaMH OblIO yYCTaHOBJIeHO, YTO BBeACHHE HeMOCpeACTBCHH \. 
B moar 25 AE cpipoporku (mpaMol HHbBeKUMEM CbIBOPOTKH B TOJILLy MeBOrO NOY Ne 
Wap B TeEMeHHOM OOacTH) JaeT BO3MO2KHOCTb 2KHBOTHBIM 6e3HaKa3aHHO Trey) 
penecru 200 dim TokcHHa mp BBeqeHHH ero (TaKHM KE cmoco6om) B lIpaBo 
nowlyliapve — Kak uepes 20 MHH. Nocse BBeJeCHHA, TaK MW Yepes 24 vaca. 

[Ipuyem TyT xe CyleqyeT MOYepKHYyTb, YTO MPH yKa3aHHOM cmoco6e BBe,ey 
HUA B MO8P CbIBOPOTKH OHA TakKxKe Jae€T BOSMOXKHOCTb 2KMBOTHOMY MepeHeCT] 
BCIO YKA3aHHY10 AO3y TOKCHHa Ip BBeeCHHH €€ HEMOCPEACTBEHHO B KPOBb. ( 

Paspa6oraB yKa3aHHble yCOBHA OlbITa, KOTOPble OHOBPEMEHHO TMOMHOCTb 
«OIOKHPOBaIM» KaK IeHTPasIbHY!O HeEPBHY!O CHCTeMYy, TaK HM KPOBb OT Ppaclipoy 
CTpaHeHHA AKTHBHOTO TOKCHHA, Mbl IIPHCTYMWJIH K OCHOBHOMY ONBITY, KOTOPBIIl 
BbIPaKAICA B CJIeMYIOULeM. 

200 Kppicam mocse BBefeHua 25 AE cbIBOpOTKH B MOST IPOW3BOAHJIHC 
20-kKpaTHbIe HHbEKUMM B MBI Sepa 10 dim (ana MbILUIM) TOKCHHa C HHTEpBa 
nom B 30 Mux. Jipyrum 20 »xXMBOTHBIM Te Ke JO3bI TOKCHHA BBOAHJIHCb 0€3 Ka 
KHX-IH6O IIpeABapHTebHbIX BMELIAaTebCTB (KOHTPOJIb). 


KomuuecTBo 
BBe7eHHOM Bppxkuso Tlorn6.10 
CbIBOpOTKH 
Onpit 20° AE ; 12 8 
KouTpovb — 0 20 


Tlomy4eHuble JaHHble MOP, Ka3a0Cb Obl, TOBOPUTb HW B NOMb3y HEBpPOreH 
Horo pacipocTpaHeHus TOKCHHAa (oMpeseseHHOe YHCIO KUBOTHBIX BbPKHJO 
WM MPOTHB TaKOrO pacipocTpaHeHuaA TOKCHHa (HEKOTOPOe YHCJIO KUBOTHBIX MO 
rH6vo). 

Ogquako axe 4 TOT (PakT, UTO B YCOBHAX NOJIHOM «O0KabIY KPOBH UH MOSTé 
AHTUTOKCHHOM (KOTOpbIM, 10 TeOopeTHYCCKHM pacueTaM, MOXKeT HeHTpPasM30BaT 
2500 dim ToxcuHa) BCe Ke YaCTb NOAONBITHDIX XKHBOTHBIX NOrHOaa OT HHTO 
KCHKallHH IPH MHOTOKPpaTHOM BBeJ[CHHH HM B MbBILLUbI APOOHbIX JO3 TOKCHHA,! 
CyMMapHad 03a KoTOporo cocTaBsana 200 dlm, ropopHT 0 TOM, 4TO B NpHHUy 
WHaJIbHOM OTHOLICHHH CMe€pTb 2KHBOTHOrO OT HHTOKCHKalHH MOXKeT HMCTb nes 
CTO H B TeX yCJIOBHAX, KOrfa CaM AKTHBHBIM TOKCHH He paciipocTpaHsercap 
B OPraHH3Me, a M@X]y TEM OKa3bIBaeT Takoe JeHCTBHe, KOTOPOe TpeBOCcXOMTy 
Mepy ero (bu3HONOrMYeCKON 3alllHTHI. 

Peas ITOT BOMpOC B MPHHUWMHAIbHOM OTHOWICHHH B NOJIb3y POH NaToOreH- 
HOFO pa3paxkeHHA HW 3HAYeCHHA B 3TOM Mpolecce MeXaHH3MOB CYMMAIIHH OTIeJIb+ 
HbIX pa3paxkeHHH, HeEOOXOJMMO OblIO, TEM He MeHee, HalTH OTBeT, ToueM 
B yKa3aHHbIX BbIINe YCIOBHAX OO/IbUIaH YaCTb NOMOMbITHBIX 2XHBOTHBIX BCe 2K 
Moria ObITh NpeOoXpaHeHa OT CMepTeJIbHOH HHTOKCHKaLlHH. | 

BosHuksIO NpesnoowKeHHe, YTO TaK Ha3bIBaeMad OOKaa WeHTpasbHOH) 
HEPBHOM CHCTeMbI H KPOBH AHTHTOKCHHOM He TOJIbKO CO3faeT «HeHTpaIM3aluoH- 
HbI Oapbep», HO HM CYMeCTBeCHHO CKa3bIBaeTCA Ha CaMOlM PpeaKTHBHOCTH HepB- 
HOH CHCTeMbI OpraHH3Ma K TlaTOreHHbIM pa3s\paxKUTeIAM. 

Ec Takoe IpeqnomoxKenve CipaBeIHBO, TO MOXKHO ObIO ORKUAaTb B yKa- 
3aHHbIX YCJIOBHAX 9KCMePpHMeHTa THOeIH BCeX X2KHBOTHBIX B Cayuae CIM CHH- 
*%KCHHAA PeaKTHBHOCTb HEPBHOM CHCTeMbI NO BJIMAHHEM AHTHTOKCMYeCKOH CbI- 
BOPOTKH OyjeT B KAKOH-TO CTENeHH YCTPaHeHa COOTBETCTBYIONIHMH BeleCTBaMH. 

JA QOCTwKeHHA STOH WeH Mbl BOCHOMIb30BaIHCb KOeHHOM, KOTOPbIi O6- 
NaaeT CHOCOOHOCTHIO NOBbIWATb BOSOYAUMOCTb UWCHTPasbHOH HeEPBHOM CHCTeMbI, 
HM B YaCTHOCTH NMOBbIMATh CYMMAILMOHHbIe S@peKThI OT NaalouluxX Ha Hee pa3s- 
Upaxkennn (?). 

OnbiT Obl MOcTaBIeH CefyrouluM o6pa3som. 20 »xXHBOTHbIM B MoO3r (seBOe 
nosymapve) Obiio BBefeHO 25 AE cpiBpoporkuv, OAHOBpeMeHHO H yepes 5 yac. 
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@BOTHBIM ObIIO BBeeHO OX KowKYy 0,4 ma 4% pacrBopa Kodenna. [locue 
€QCHHA CbIBOPOTKH 2KHBOTHbIM B MbBIILII[bl OeApa Oblwio 20-KpaTHO HHbeLMpO- 
Ho m0 10 dlm TokcuHa c unTepBaviom B 30 Mun. OHOBpeM@HHO Obi TocTaB- 
‘H KOHTPOJIbHBIM OMbIT (20 KpbIC) C OMHOKPaTHbIM BBeJCHHEM TaKHM 2Ke OOpa- 
M OOpaOoTaHHbIM XKHBOTHBIM BCeH HCMOMb3OBaHHOH HAMH JO3bI TOKCHHAa 
00 dim) HenocpeycTBeHHO B Mosr (mpaBoe nosymapue): 


KonuyecTBO H MeCTO 
I BBeeCHHA TOKCHHA BbnkHJIO Moru610 
Onpit mo 10 dlm 20 pas " 19 
B MbIUIILbI 
; KoutTpoub 200 dim ogHoKpaTHo 13 7 
f B MOSIr 


| [lannptii S9KcHepHMeHT MO3BOuIAeT B HOBbIX YCJIOBHAX NOAKpPenuTh Hale Upey- 
JIOMKEHHE O BAXKHOM POJIM B MCXaHH3MaX Pa3BHTHA HHTOKCHKAaLMH pH ra3o- 
MH HHeKUMH He TOKO NpOABHXKeHHA CaMOrO TOKCHHA B OpraHH3Me, HO H 
TOreHHOPO pa3{paxkeHHA HEPBHOH CHCTeMbI, KOTOPOH B MaTOreHese HHTOKCH- 
WMH NPHHaexKHT, TAKHM OOPa3oM, BaxKHOe MECTO, KaK 9TO ObIIO NOKa3aHO 
. JJ. Cnepanckum (3) 4 ero COTpyAHHKaMH IpH H3y4eHHH MMH MaTorenesa psa 
YIHX TOKCHKO-HH(eCKUHOHHDIX 3a601eBaHHi. P.ckpbiTHe STOH BaxKHOM CTO- 
HbI MaTOreHesa HHTOKCHKaWHH TIpH ra3s0BOH HHPeCKUHH MOMOKeT HaAMETHTb 
*KOTOpble TMOAXOMbl K IKCHCPHMeCHTAJIbHOH NpoduiakTHKe HW Tepaluu 9.0ro 
6onepanua. 


Vuctutyr HOpMasbHOli H MaTOJOrMyeckok MocrynHsio 
(pH3HOOrHH 16 XII 1956 
AxkayleMHH MefHIHHCKHX HayK CCCP 


UHTHPOBAHHAA JIMNTEPATYPA 


1H. Meyer, F. Ra'nsom, Arch. f. exp. Pathol. u. Pharmakol., 49, H. 6, 369 
903). 2B. B. 3akycos, @apmakonorua HepBHol cucTembl, M,, 1953. 3. A DI, 
mepauckud, Vsa6p. mp., M., 1955. *A. H. Aaues, JAH, 118, Ne 1 (1957). 
A. H. Aavnes, JAH, 111, Ne 4 (1956). 
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Jloxaagn Akagemun nayr CCCP 
4957. Tom 113, Ne 3 


\ 


IMBPHOJOTS 


M. H. PATOSHHA 


OB OCBOBO)KJEHMH 3APO)bILIA LWbITIEHKA 
OT DKEJITOUHOM VW XAJIASOBOH OBOJIOUEK AMILA 


(ITpedcmaereno axademuxom H. H. Ilmanveaysenom 22 XII 1956) 


B pesyibTaTe nepexoja NpeAKOB NTH HW penTHMH K Ha3eMHOMy crIocG 
Pa3MHOXKeHUA CBOOOAHKIA JIMYMHOUHbIA THN pasBuTHA pHlO MH ampvOu mpeBp 
THJICA Y HAX B HeJIMYHHOUHbIM THN pasBHTus (7), pH KOTOpOM (popmuposa 
opraHH3Ma Ooylee AJIMTebHOe BpeMA MpoTeKaeT NOM 3alllMTOM TPeTH4H 
oOonouek aAlwa. Takum oOpa3s0M, paHHHe CTaqWM pa3sBUTHA pelTHJIHH UW DT 
YCJIOMKHEHbI MO CpaBHeHHIO C PaHHHMH CTaQMAMH pa3BHTHA pblIO HW amcpul 
6aroqapaA pasBHTHIO HOBbIX oBOayantayni (4, °). B TperHuHbix O6o04K 
alia NTH COMepXKUTCA 3aNac MHUeBbIX PeCypCOB H BObI, HEOOXOJMMBIX Ji} 
Ppa3sBUTHA 3apOsbua 3apaHee HM 3arOTOBJICHHbIX B MaTEPHHCKOM OpraHH3Me. | 

Hecmotpsa Ha 9TO, B pa3BUTHM pelTHHH MW MTHL HMeIOTCA HEKOTOPple YepH 
CXOJCTBa C pa3BHTHeM pbiO H am*uOuk. K ux 4YMCYy OTHOCHTCA TaKOH BaxkHil 
MOMEHT Pa3BHTHA, KaK OCBOOOKAeHHE 3apOMblilla OT AHWEBbIX OOONOUeK. 

Bmecte c TeM HMEIOTCA H pa3JIH4MA B NpOTeKAHHH 9YTOTO Mpouecca, OHO) 
KOTOPbIX COCTOUT B TOM, 4TO y pblIO H amvOUuM U3 AHWEBbIX OOONOUeK sei 
JIAIOTCA JIMYMHKH, CMOCOOHBIe BECTH CBOOOAHbIN OOpas %KH3HH B BOJe C AaKTH! 
HbIM CIOCO6OM MHTaHHA, a y peNTHIMH WH NTH MPHMMepHO Ha TeX %Ke CTayH/ 
IIPOHCXOMHT JIMWIb COpachiBaHHe 3apObILLIeM %KeTOUHOH MU Xama30BOH Ob6o04E 
mocyle Yero, OfHaKO, Pa3BHBaloulHlicA OpraHH3M elle JVIMTeIbHOe Bpe® 
OCTaeTCA NO 3allMTOH TpeTHYHbIX OOOOUeK Ala — 6eIKOBOH, NOACKOPJIyNOB 
MW CKOpJIynoBoH. 

JIpyroe pa3simuve B 9STOM Mpouecce OTHOCHTCH K CHOCOOy BbITYMVIeHHA ¢ 
posbpuueH u3 AMeBbIX OOoO"eK. B TO Bpemsa Kak y PbIO H am@uOuli umerori 
CMeWUMaJIbHbIe XKEJIE3bI BbIIVIJICHHA, BbIMeIAIOWHe CeEKPeT, KOTOPbIM pacTBOops 
oOonouku saua (3,1), y penTumMi wu MTHI, TakKHX x%ee3 HeT. BmectTe c TE 
*KENITOUHAH WM Xala3OBad OOOMOYKH NOCMeHHX, HECOMHCHHO, Tak>Ke pactTEt 
PAIOTCA B CTPoOro OlpefesIeHHOM MeCTe HW Ha OMpefeeHHOM CTaqMH pasBHTH 
a H€ MpOcTO MexaHHyecKH paspbiBaiorca. Caquep (14) cuutTaetT, uTO HCueSHOBeH} 
XKeJITOYHOKN OOOMOUKH MW Xaaz00Opa3yr1ouleli MeMOpaHbl CCTb NOCTeNeHHbIM Mp) 
WeCC, ABJIAION[MHCA pe3ybTaTOM (epMCHTATHBHOTO NepeBapHBaHuA UX Camu 
3aPOJIbILIeM. \| 

Tak Kak lepBbI MaKCHMYM CMePpTHOCTH 3apogpueli Kyp CoBMayaeT M0 Bpt 
MeHH C OCBOOOKACHHEM 3apOsbIIla OT XKeMTOUHOH HM Xana30BOlt O6omOUeK sift 
paccMoTpeuHe SsTOrO BOMpoca HMeeT ONPeAeMeHHbIM uHTepec. 

JKentounad WM Xalas0Bad O6OMOUKN y 3apoOfbLIla B BOSpacTe OJHUX CyTC 
OT Havala HHKyOauMU MpescTaBisator co6o1o Mopdosmormyecku equHoe O6pas: 
Banve. B. H. Manymosuy (°) noka3au1, YTO MpH ACCMeAOBAHHN C MOMOLLbIO AE 
MMHECHEHTHOTO MMKpOCKONa B HHX MOXKHO Pa3s/JIMYHTb MAT cnoeB. OGmEe 
TOMMHHa OOoOUeK BapbupyeT oT 12 Qo 23 pw. Ilo Aannpim psga aBTOpoB (9, 1c 
OHA COCTOHT H3 Ke€paTHHOBbIX BOJIOKOH, IPONHTaHHbIX MYILHHOM. | 

PKenTownat WU Xalas0pad OOOMOYKM Ha PaHHHX cTaquaX pasBUTHA OKp) 
%KAlOT SapOfblllla WH OFPpOMHy!oO MaCCy %KeJITKa H 9THM TpesOxpanAwT UX 
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MPHKOCHOBeHHA C OeNKOBOH OOoNOYKON saliva. BonoKua, HerocpeyqcTBeHHO 
/XOMAMIME OT Xalas0BOH OOOMOUKH Alia, 3aKPyYHBaIOTCA B THK, OOpasyA 
ABYX CTOPOH XeJITKa TaK Ha3bIBaeMble Xala3bl, OHA U3 KOT@PbIX HallpaBsena 
CTOpOHy Tynloro, a Apyrad — B CTOpOHy OCTporo KOHUOB CKOpslynbl. 

KelTounad W Xaia30Bad OGOONOUKM UpesBblyalHO |aCTHUHbI H CHOCOGHBI 
CHJIbHOMY paCTAXKeHHIO. ITO HX CBOHCTBO MOXeT ObITh OOHAPy2KeHO B 
pHUe TpeThHX — Havasle YeTBeEPTbIX CYTOK HHKyOallHu KypuHHoro saliva m0 
peNeHH YBCIMYCHHA 2KeNTOUHOrO MelIKa 3apobilua, Kora Macca 2KeTKa 
nOOCHHO ObICTPO HaCbINaeTCA 2KUAKOCTHIO, NOcTyHaloMeli H3 GeKOBOL 060- 
)UKH. 
) CvibHoe pactsxeHHe xKeNTOUHOL H Xanas0BOl OGoMOYeK JO HeKOTOpOii cTe- 
HH MOMKET CIOCOOCTBOBaTh Mpoueccy HX paCTBOpeHHA, TaK Kak JlenaeT UX 
puiee TOHKHMH H BMecTe C TeM Oovlee NPHKAaTbIMH K Cepose, NOACTHAaIOWel Ux 
)oOacTH 3apoypmeBoro AuCcKa. 

O crTeneHv pacTs2KeHHA %KeJITOUHON H Xanas0BOli OGOM0UeK C NepBbIX 110 UeT- 
‘pTbIe CYTKH HHKYOaWHH MOXHO CYAMTb MO YBeJMYeHHIO OObEMa MACCHI 2%KesITKAa 
MeCTe C 3apOJbILUeM OT NepBOHadaJbHbIX 16 cm? Wo 25 cm’, a TakxKe MO H3Me- 
HHIO HaHOONbWIero WMaMeTpa 2X%KETOUHOTO MellKa, KOTOpbIlt yAuHAeTCA 
MMePpHO Ha OJHY TpeTb. 

Ha puc. 1A npeyctapsen WeHTpambHbiii paspe3 10 AHHHOL ocn slita Ky- 
AUbI B BO3pacTe OAHHX CyTOK OT Hayala HHKyOalMH. B 9sTo BpeMA 2XesTOK 
Alla BMeCCTe C 3aPOJbIIIeEM OKPy2KeHbI MIOTHO Npuseraiomuell K HAM 2KeTOUHO! 
NOMOUKOH, MPOHH3aHHOM BOJOKHaMM Xana30Boli MemOpanbl. Ha 9sroii craquu 
ASBUTHA 3apOfbllla WKeJITOK HMeeT CPOpMy apa, CsIOCHYTOFO B HallpaBJIeHHu 
) AaHHMaJIbHOrO K BereTaTHBHOMy Mouocy. Ha aHHMaJsIbHOM MosOCce 2eJITKAa 
MeeTCA HeOOJbIICe NOOroe BbIOyXaHve Hal MECTOM paCHIOJOXRKeHHA 3apOsbI- 
€BOrO MCKa. Takoe cTpoeHne 2xeJITOUHOTO Wapa JaeT BO3MOXHOCTb 3apO]bl- 
fEBOMY J[HCKY, H HMCHHO TOH ero YacTH, B KOTOPOH TlomMemlaeTcA MesojlepmMa 
WudpepeHUMpyIOWlMMHCA B HEH KPOBAHbIMH OCTPOBKaMH, ObITb HavOosee IpH- 
WIMKEHHOH K MOMCKOPJIYNOBbIM OOONO0UKaM H Yepe3 HHX K CKOpsyne slila, 
TO CO3JaeT BOSMOXKHOCTh JIA Ta300OMeHa 3apoypiua. CHapy2kKH 2KeJITOUHBIM 
fap yKpellieH B OKpyxaromlell ero JOCTaTOUHO elle KHAKOH Macce OeKOBOH 
SoNOUKH Xasla3amu. 

OcBo6oxeHHe 3apOJbila OT KeTOUHONH HU Xama3s0BOlH COONOUeK HacTytaerT 
yeTBepTble CYTKH HHKyOalluHn, T. e. TOra, KOra B HOpMe y2xKe MpPOH3OLUIO0 
MbIKaHHe AMHHOTHYCCKHX CKaOK H cepo3a OOpas0Basacb Ha JOCTaTOUHO 
QIbLIOM poTaxKeHHH. IlocmeqHAA K 39TOMY BpeMeHH pacipocTpansetca Noy 
‘eNTOUHOH OOOsOYKOH NOYTH AO OCHOBaHHA xXawas3. 

YUHTHIBAA, 4YTO BapHalluH B TeMMe pa3sBHTHA y 3apoybluel NTH OYeHb 
4auHTeJIbHbI, B JAHHOM CJIygae Ooee TOUHbIM OyeT TOBOPHTb He O BO3pacTe 
ApOJbIUa, a O CTeENeHH ero MOpdosornyeckoH WudpepeHUMPOBKH K 9TOMY Bpe- 

HU, WJIM, ITO TO Ke CaMoe, O cTaquH ero pasBuTHA. Jima STOH We OKAa3bI- 
ACTCA OUCH YQOOHDIM MOJIbSOBaTbCA HYMepallMAMH CTaMi pasBuTHA UpIeHKa, 
pejuomenHpix Tam6yprepom u TamuabToHom (8). 
| Ilo naumm na6moqenuam y 3apofpumel B ctaqun 18 (rpoe cyToK uHKyOa- 
MM) Ha OOmacTbIO 3apoOmLINeBOrO AUCKa %KesTOUHaA HM xXala30Bad OOOOUKH 
TaHOBATCA HECKOJIbKO TOHbIUe, YM B TOM MeCcTe, Ile OHH HelocpeACTBeHHO 
OMpuKacarorcaA CO CTeHKOM 2%eNTOUHOTO MelKa. Cajuep ("’) momaraeT, 4TO 
TOHYeHHE OOOMOUeK IIPOMCXOAHT BCNeEACTBHeE PaCTBOPeHHA B STOM MeCTE 2KEUI- 
THOH OGOMOUKH, HO IPH COXpaHeHHM BOJOKOH Xasa30Boli MeMOpaubl. TJoqo6- 
Oe CTpoeHHe OOOMOUeK MOX*KHO HAOMOAaTb BIMOTh AO 22—23 cTayuu pasBuTHA 
apofplia (YeTBepTLIe CyTKH HHKyOalHy). 2 
 Tlomuoe pactBopenuve o6o0ueK, HW XKeNTOUHOM H Xaas0BOli, Hal OONACTHIO 
ApOJbIMeBOrO AMCKa MpoucxoquT Ha 24 cTaHM PasBUTMA 3aposblla, YTO 
MeeT MeCTO B BOSpacTe YeTbIPeX CyTOK HHKyOauMH. B 9sTOH CTaqHH NOBOpOT 
ApObIua Ha JeBbIi OOK 3akaHunBaetca. Ha npocBeTMeHHbIX MpelapaTax y HeKO- 
OpbIX 3apOjbuNeH Ha STOM CTaqHH Pa3BHTHA MOKHO HaO10aTb HaaJIbHBIC 
allbl (bOpMupoBanuaA ceposo-aMHHoTHYecKoro KaHasa, IlocnequHh OTXOAUT 
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OT AMHHOHA B BHJe OYLHb KOPOTKOH TpyOKH B TOM ero MecTe, Te NOMEeILaeT 
CNHHHad CTOpoHa XBOCTOBOrO KOHIla Tea SapOfbillla. 

Ha pune. 15 .npeqcrapien paspe3 m0 JJIMHHOH OCH AHWa KyPHUbI B BOSpac 
yeTbIpex cyTOK HHKyOauuN (cTaqua 24). )KenTouHad M Xawla3z0BaA o60s104 


Puc. 1. Cxema MpogOuIbHbIX paspe30B KYPHHOrO Alia B BO3pacTe OMHHX (A) 
u uerbipex (6) cyTrok HHKy6aunu: 1 — cKopfyna, 2 — nofcKopsrynoBaa 
o6o0uKa, 3 — *XenTrouHan uw XasagoBad oOonouKH, 4 — 6enKoBaAx O60- 
mouka, 6 — xana3bl, 6 — *XMAKHH cNOH xXKeNTKa, 7 —rycToh cow xKeuT- 
ka, 8 — BosyuiHasd KaMepa salina, I— sKTOMepMaJIbHbI c0Or 3apoypiila, 
10 — mesofepMasIbHbI CoM sapozbuna, 1] — SsHTOZepMaJIbHbI col shi 
mpiua, 12—amuuon, 13 —ceposa, 14 — annantouc 
| 
y 3apObIlla MOJIHOCTbIO paCTBOpeHbI B TOM HX YaCTH, KOTOPOH OHH MpHMbIKaJis 


K Cepose. OcTaTOK %KeTOUHOH H Xala30BOH OOoNOUeK MOMelaeTcA MOA KEATON 
HbIM MELIKOM, YKPeIJIdA B 9TOM MeCTE ellie OUCHb TOHKOe H He BIOMHe CchOpME 
poBaBUeecH JHO MelIKa. 
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IIponeccy cnom3saHHA ocTaBmelich uacTH O6004eK Cc *KeNTOUHOrO MeLIKa 
3 HEKOTOPOH CTeMeHH MoMOraeT TO, YTO XaJla3bl, ABIAACb HeMOCpeACTBEHHbIM 
IPOJOJDKEHHEM Xala30BOH OOOJIOUKH, OHOBPeMeHHO cBa3aHfbl H Cc G6esKOM. 
Jostomy OHM yBJleKaloTCsA MOcMeqHHM M10 Mepe ero 3arycTeBaHMA; yMVIOTHS- 
OWHHcA OeNOK NepemMewlaeTCA NOX AHO XReNTOUHOTO MelIKa H MOATATMBaeT 3a 
06010 OCTATOK XKeJITOUHOM WH Xasa3z0Boli OGoNOUeK. 

Ha ocHoBaHHM ONHCaHHbIX HaGMIOAeHHH MOMKHO MpuliTH K CAeRYIOULHM BbI- 
301aM. 

1. OcBoOoxeHHe 3aposbuueli NTH OT KenTOYHOH Hu Xana30BOll OGOOUeK 
{Hla MOx*KeT ObITb 10 CBOeMy OHOMOrHYeCKOMY 3HAaYeHHIO CONOCTABVIeHO C Ipouec- 
‘OM BBIJLYNJICHHA JIMYHHOK pblO WH ampuOuti 43 ALWEBLIX OGOIOUeK pH Mepexose 
IOCIEQHHX K CBOOOAHOMY OOpa3y 2%KH3HH. 
 SAsBAeTCH NH OCBOOORKAeHHE 3apOMbIa NTH, OT XeNTOUHOH HW XaNa3OBOl 
OOMOVeK TAKHM Ke IPHCHOCOOHTeEMbHBIM MpoueccoM K ysyUMeHHIO [bIXaHHus, 
‘aKHM OH ABJIAeCTCH y pblO, IpeACTOHT elle BbIACHHTb. 

2. )KesTouHad WM Xala30Bad OOOMOUKH, KaK WpaBHJO, pacTBOpAIOTCA y 3a- 
OFbINa IbINIeHKa NOCe€ 3aMbIKAHHA AMHHOHA, YTO MpeoXpanser ero OT Co- 
IPHKOCHOBeCHHA C OeNKOBOH OOO70UKOH. 

Hapymenua B KOOpyHHaluH Mmpouecca pacTBOpeHHA O6oO"eK H 3aMbIKa- 
[WA AMHHOHA MOLyT ObITh IIPHYHHOH THOeH s3apoypimel. 

3. PacTBopeHve 2XKeJITOUHOM HW Xasla30BoH o6om0"veK — mpouecc nocTeneH- 
bi. DToMy mpolleccy mpesuecTByeT CHIbHOe pacTsxKeHHeE OOOMOUeK B CBA3H 
: TOCTYIJICHHEM B 2KEJITOK OOJIbUIOTO KOJIHYCCTBa HKHAKOCTH H3 OeJIKOBOH OO0- 
(OUKH lila. 

4, PacTBopeHue 2%KeTOUHOH H Xama30BOH OOoNOUeK MpOvCXOAUT B OOMacTH 
ONPHKOCHOBeCHHA HX C CepO30H, CIe€OBaTeJIbHO, MOXKHO IIpeAMOOKHTb, ITO 
[MCHHO MOCJIeAHAA BbI,euAeT MPOTeOMHTHYeCKHe (epMeHTHI. 

5. Cnos3aHuio OCTaTKa OOOOUKH C *KeMTOUHOTO MelIKa CMocoOcTByIOT Ha- 
(wuve Xajla3 HU Mpollecc sarycTeBaHHA CeMKOBO OOONOUKH. OcTaTKH OOoO0"eK 
XaNla3bl pacnoslaraioTcaA NO WHOM XKeJITOUHOrO MelKa. 


VucrutyT MopdosiorHu 2KHBOTHBIX . Tloctymusi0 
um. A. H. Cepepmosa 21 XII 1956 
AxkaylemuH HayK CCCP 
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